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THE lAWBEKCE UNDEBOSOUND CONDTTIT ELECTBIC 
TBOLLET BAILBOAD. 
The cable tractioD system for street ears haa re- 
ceived, certainly, very great development, and exam- 
ples of its most modem form, with the latest improve- 
ments, are to be found in this city, where the Broad- 
way and the Third Avenue lines are both operated by 
it. Its defects are many and important ; the original 
cost of the plant is very great, and whether many or 
few cars are in operation the cable has to be kept 
going at a standard speed, so that considerable power 
may be uselessly expended during the night hours. 
Seventy-three per cent is wasted on the Philadelphia 
cable lines. Naturally, its operation is more economi- 
cal as more ca-rs are running. On curves a car cannot 
be stopped, and on at least one curve in this city there 
has been a great deal of difficulty in conducting the 



traffic, the cars being perpetually interrupted in their 
progress. 

In our present issue we illustrate the Lawrence sys- 
tem of underground trolley, the invention of Mr. Wil- 
liam Lawrence, of this city. 

Accepting the fact that the trolley, so fax, hasproved 
itself the most available mechanism for car traction, 
Mr. Lawrence has invented aji underground system in 
which the inherent difficulties, which have made all 
electric conduit systems heretofore useless, are so 
thoroughly overeomf* that, with the conduit filled with 
water and the track completely flooded, the car is 
driven as easily through the water as on the dry 
track. The leading feature of the Lawrence road is 
the use of circuit breakers, which, as the car passes, 
bring into circuit 32 foot sections of a girder or trolley 
raiL As each section is passed by, it goes out of cir- 



cuit. A single feed wire is carried along the track and 
connects with each of the 32 foot sections of the trol- 
ley rail to the switches. As at present constructed, 
the regular rails are used for the return. 

Several constructions of the road are shown in sec- 
tion in our cuts. In one of the engravings may be seen 
a cross section of the single and double track road, 
and at the bottom of the page we give a longitudinal 
section showing the trolley rail in place in the conduit. 
On page 311 we show a new form of rolled steel con- 
duit, which will probably be adopted, as it occupies a 
space of but 4J^ by 9 inches. 

The general construction resembles the cable conduit 
but is much simpler. Through and along the con- 
duit formed under the slot passes a small girder or 
trolley rail in 33 foot sections, fastened together by 
(Continued on page 311.) 




1. BnimiDg the car through water. 2. Single track couBtruction. 3. Double track conBtruction, with single feed wire. 4. r^ngitndinal seetioa o( road. 

TH£ LAWRENCE UNDEBQBOUKD CONDUIT ELECTBIC BAILBOAD. 
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AN ASTSOROMES EOROBED. 

The Royal Astronomical Society has sent a gold 
medal to Mr. S. W. Burnham in recognition of his dis- 
covery and measurement of double stars. Upon the 
presentation of the medal, Captain W. De W. Abney, 
D.C.L., r.R.S., president of the society, delivered an 
address, in which he reviewed Mr. Bumham's astro- 
nomical work. 

Like so many of his confreres in astronomical re- 
search, Mr. Burnham began as an amateur. He dis 
covered his first 81 pairs of double stars with a 6 inch 
telescope in Chicago, between 1870 and 1873. He had 
then no micrometer, and in his first catalogue his dis- 
tances are not exact measurements, but only estimates. 
Mr. Burnham has- added catalogue after catalogue to 
his first list of double stars, so that he has published 
nineteen, containing 1,274 pairs, and another list is 
now in press. 

A remarkable characteristic of Mr. Burnham is that 
his eye is so acute that he detects a deviation of an iu- 



The professional engineer, however, has gone beyond 
this stage, and uses wires of ample dimensions. But 
the necessity for absolute insulation in view of recent 
troubles is very clear, and the possibility of a house 
without electric service suffering from imperfect street 
mains is a thing which must be taken into account in 
future street work. The electrical engineers and in- 
ventors have solved the greater problem. They know 
how to do their work and how to produce results in 
the direction of distribution of electric energy, but the 
distribution is at fault in being altogether too wide. 
The next step must be the retaining the current 
within the desired circuit. Much remains to be doue 
in this direction. 



"THE EAKVEST OF A OUIET ETE." 
The poets were the eariiest observers and they have 
never abandoned the field. In proportion as they 
have studied Nature in her varying modes and phases ; 



as they have watched men, the play of their emotions 
finitesimal quantity from the circular in the disk of a ^^^ ^^e developii.ent of their motives into action, have 
-- - Before he began his work, astronomers were not ; ^^^^ y^^^^ ^^^ interpreters of Nature and of men and 
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star. 

trying to add to the old catalogues of Herschel and 

the Struves, but his eye saw so much he could not 

ihelp but make note of these double stars; indeed, he 

;has catalogued a new class, viz., naked-eye starswhich 

; have faint companions. Of the whole number he has 

\ published, 197 are naked-eye stars not before knownto 

ibe double. 

j Since his early discoveries, Mr. Burnham has had the 

I use of the 15i inch refractor at the Dearborn Observa- 

I tory at Chicago, and later he had a position in the 
Lick Observatory, where he has made some of his most 
valuable observations. 

Mr. Burnham has done able critical work in correct- 
ing errors, and his contributions to scientific journals 

■ have been of a high order. 

He now holds the chair of Professor of Practical As- 
tronomy in the Chicago University, and rumor says 
that he is to be at the head of the Yerkes Observatory 
when the great 40-inch telescope is in place under its 
dome. 

■ — — — ^ f t m — - — — - — 

DAN0EK8 INCIDENT TO ELECTBIC CUBBERT 
DI8TBIBTTTI0N. 
We have already had occasion to describe the elec- 
trolytic corrosion of gas and water mains by the return 
current of trolley railroad systems. The universal 
method in vogue with these railroads is to utilize the 

rajhi as a part of the return eireuit. The ear motonr* physical problem's, I really think that he, in a manner, 
are connected In multiple between the trolley wire and \ gaw the atoms and molecules and felt their pushes and 
rails. An underground return cable connected to all ; puHg." And thus do we learn that imagination is no 
the rails is often used. The motor circuit is completed | less the servant of the scientist than of the poet. 



have sung songs which linger in the world long after 
their voices are still. 
Tennyson wrote : 

Flower in the crannied wall, 
1 plucl; you out of the crannies : 
Hold you here, root and all, in my hand, 
Little flower — but if I could understand 
What you are, root and all, and all in all, 
I should know what God and man is. 

Thus has the poet shown at once how close together 
life and its source are and how close is the kinship be- 
tween the scientist and himself. Both seek for veri- 
ties, and so far as they find them and hand them over 
to their fellows are they of use in the world. 

Science has done much in breaking down supersti- 
tion, and in unraveling mysteries, in saying with 
Scripture, " The truth shall make you free," but it has 
done more ; it has taught men to use their eyes so well 
as to be slow about basing conclusions upon too few 
data. 

Professor Huiley, in writing of his friend Tyndall, 
says: "That which he knew, he knew thoroughly, 
had turned over on all sides, and probed through and 
through. Whatever subject he took up he never 
rested till he had attained a clear conception of all the 
conditions and processes involved or had satisfied him- 
self that it was not attainable. And in dealing with 
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through the wheels 

When a number of paths are open to the electric cur- 
rent it does not choose the best, but distributes itself 
proportionately to the resistance among all. Accord- 
ingly, the return trolley circuit is not limited to the rails 
and return cable, but diverges through the soil and 
utilizes water mains and gas mains and everything 
that it can get at as part of its path. This establishes 
potential differences between different portions of the 
pipes and mains, electrolytic action is produced, and 
the metal rapidly succumbs. 

Several papers on this subject have recently been 
presented before electrical societies, which show how 
serious a trouble electrolytic corrosion has become. 
Samples of corroded pipes were exhibited and various 
ongBcotiono for uvercolMng tbe trouble were suggested 
OP discussed. It has been found that in many cases a 
current would pass through a wire eonasotine a couple 
of pipes, perhaps in a house far removed from the 
trolley line, and a perceptible spark could be obtained 
on breaking the circuit. It is said that many resi- 
dents on the lines of electric roads utilize these cur- 
rents in their houses, something which, at the least, 
suggests playing with fire, where an electric potential 
difference of 500 volts is involved. In one case a gas 
and a water pipe were found running close togrtber. 
A neighboring elevator jarred them so frequent that 
! the gas pipe, by mechanieal abrasion, perhaps i»-en- 
! forced by electric action, was nearly worn throujjh. 
: The fact that electric action existed was shown by a 
. spark which formed at every break of contact. In 



It would be difficult to find better illustration of the 
fruit of quiet-eye observation than that shown in the 
work of Mr. Hamilton Gibson. His remarkable lec- 
tures on " Cross- fertilization of Seeds," made doubly 
clear and interesting by beautiful charts of his own in- 
vention, prove that he is as worthy to be named among 
scientists as among artists. 

Time is not too precious, he has thought, for him to 
spend enough in concealment near a clump of milk- 
weeds to watch the bumble-bees and learn the secret 
of their relation to that plant. The fertilization of the 
trumpet creeper had never been satisfactorily ex- 
plained until Mr. Gibson discovered that it is the work 
of^humming birds. They thrust their long bills down 
into the nectaries at the base of the blossom, and 
come out with their backs covered with pollen, TOhich 
they give to another flower when they seek the same 
sweets there. 

We have all found flies entrapped in corollas and 
seen birds and bees darting about among the flowers, 
often too intent to be frightened away by our ap- 
proach ; but not even botanists of fair repute in our 
century have been close enough lookers to find out 
that the blossom and the insect have been made for 
each other — that the perpetuation of species is secured 
by that drop of sweetness hidden where it cannot be 
reached by the insect or bird without coming in con- 
tact with the pollen. 

The old Arabian proverb, "A fig tree looking on a 
flg tree becometh fruitful," has now an explanation. 
Pliny and other early writers mentioned the fact that 



some way the pipes became charged with electricity ; two kinds of fig trees must grow near together if they 

and at different potentials. It was merely a question produce fruit, but they do not account for it. 

of time when the gas main would become completely 

worn through, the gas would escape, the spark would 

light it and a conflagration, " cause unknown," would 

have been the result. Such a disaster might occur in 

a building that had no el te trie service within it. 

The National Board of Fire Underwriters have be- 
come thoroughly awakened to the dang-er. Their 
president says that within the past three months there 
has been plenty of evidence showing that fires caused 



Close observers in recent times have discovered that 
the proverb is based not merely upon the existence of 
staminate and pistillate flowers, but also upon the in- 
tervention of an insect which fertilizes them. 

Every seed of the fig represents a blossom. The first 
crop of figs appears in April. These have on them a 
wasp much like a gall fiy ; it has four gauzy wings, jet 
armor and a piercing poniard. When the first pistil- 
late flowers are ripe, crowded together on their recep- 



by electricity are becoming alarmingly frequent. He : tacle, it creeps down among them and lays an egg in 
calls electricity the "greatest present enemy" of the 
insurance interest. 



The result of inspections shows 
that many buildings are imperfectly wired, and that 
perfect insulation is very rare. When a safe siae of 
wire for a current is given, nothing is more usual than 
for an amateur to say that he in his experience has 
got twice tbe euirent through tbe same sized wire. 



the ovary. A hundred eggs may be laid on one re- 
ceptacle. The ovaries nourish the embryos of the 
wasps ; they grow there, passing through the grub 
and pupa states ; the males die there, but the female 
wasps come out and are ready to make a similar at- 
tack upon the June crop. These blossoms differ from 
the early ones in that they have pollen. The wasps, 



© 1894 SCIENTIFIC AMERICAN, INC. 



May 19, 1894.] 



SStitntitu ^mttum. 



307 



going into these, cannot get out without becoming 
covered with pollen, and from them they go to another 
tree near by which bears true flgs, and give to them 
the pollen ; this fertilizes the ovaries, they grow and 
develop into luscious fruit. There are, therefore, three 
crops, as it were. The first two are called eapri figs; 
the ancients knew them by this name ; they some- 
times hung branches of the eapri figs upon the true 
trees, finding that unless they were brought together 
in some way, no fruit matured. 

The secret of the insects' work has been a modem 
discovery. Mr. Gibson calls attention to this, one of 
the most curious examples of cross fertilization, along 
with those that he has himself made. 

The soundness of judgment which the scientist must 
possess and the gift of expression which the poet has 
belong to the few, but their methodsof observation we 
may all adopt. And as the resurrection miracle of the 
spring time is once more going on, there are inviting 
opportunities. A thrifty robin proved the truth of 
this a week ago. She was looking about in the grass 
before my window and had already in her bill what 
seemed a good load of twine, when she spied a rag 
which had probably been the tail of a kite. It was 
narrow, but fully half a yard long. Mrs. Robin evi- 
dently considered whether she should leave the twine 
for this larger prize, but decided to take both. She 
picked up the rag, dropped it, and took it up again, 
and again, until she had it so nicely balanced that she 
could take to her wings. The first flight took her only 
to a low bough of a tree near by ; a little higher she 
stopped again ; the third flight carried her out of 
sight among the topmost twigs. The precious rag 
could not have been more useful in the home the 
robin was building than were the lessons in perse- 
verance and industry which she gave to her unseen 
observer. 



Concrete and dement Trailing. 

Cement concrete is now being extensively used for 
walling and arching purposes with eminently satis- 
factory results, having regard to its durability in 
water, earth, or air, and the high resistance it offers to 
compressive strain. Concrete made of one part by 
volume of Portland cement and three parts of clean 
sharp sand is capable of resisting a compressive strain 
of from 1 to 1>^ tons per square inch, while it can with 
ease be moulded into blocks of any form or dimensions. 
There is, therefore, no reason why it should not be 
advantageously used in the lining of shafts, especially 
where the sand or ballast for the making of the con- 
crete is conveniently procurable. The walling might 
be built of large blocks of concrete moulded to the 
radius of the shaft, or of concrete deposited en masse 
behind a properly constructed cylindrical tube, form- 
ing, as it were, a guide for the walling. An interesting 
account of the use of cement in shaft sinking on the 
Continent is given by Mr. Bennett H. Brough in a 
paper read before the Federated Institution of Mining 
Engineers, in which he describes the tubbing of shafts 
with cement blocks so made and laid as to be perfectly 
watertight. The blocks are moulded into segments 
provided on their upper and lower surfaces with 
grooves and tongues, in much the same manner as 
match boards, the groove being slightly deeper than 
the tongue, to enable the joint to be made good with 
cement. Each block has both its ends grooved out, so 
that when two blocks are joined together there is in 
the center of the joint a hollow tubular space, into 
which cement mortar is tightly rammed, forming, so to 
speak, a tongue, thus securing and rendering water- 
tight the vertical joint in the same manner as the 
horizontal joint. In laying one tier of blocks upon 
another they are so disposed that the vertical joints of 
one tier are placed over the center of the blocks in the 
other tier, the intention being to break the joints. 
The blocks weigh from 1,543 pounds to 1,763 pounds 
each. 

Mr. Brough recounts several instances of the suc- 
cessful application of this process on the Continent, 
notably the Serio Colliery, belonging to the Prussian 
government, at Saarbrucken, where segments of 15"75 
inches in thickness and 23'62 inches in height and 
length were employed, the diameter of the shaft being 
9 feet 10 inches. Another instance is that of the salt 
mines of Leopoldshall, near Starsfurt, where a shaft 
500 yards in depth and 17 feet 2)4 inches in diameter 
was tubbed in this manner to exclude the enormous 
volumes of water met with in the saliferous strata. 

In some cases a double ring of cement segments has 
been employed. According to the particulars given, 
the cost of the cement lining is considerably cheaper 
than that of brick lining. The cost of cement tubbing 
with a single ring of segments is 25s. 6d. per cubic 
yard, the estimate including the cost of material and 
labor for making the blocks, as well as the setting and 
filling with concrete. 

It is estimated that a ring of 13 feet 1]4 inches in in- 
ternal diameter and 13*78 inches in thickness, contain- 
ing 183'65 cubic feet, costs 11. 7s. a yard. To enable a 
fair comparison of the respective costs of brickwork 
and cement to be made, it is necessary that the prices 
of bricks should be stated. Taking the average price 



of bricks in our own colliery districts in England and 
Wales at 21. 8s. per 1,000, the brickwork, inclusive of 
all labor and materials, would not exceed 11. 5s. per 
cubic yard, so that there would really be very little 
difference between the cost of brickwork and cement. 
Probably, in Germany, where the above estimate 
applies to, there is a greater disparity between the 
prices of materials operating in favor of the adoption 
of cement. The process, it is stated, has so far proved 
very satisfactory, and whatever its advantages and 
disadvantages may be, it is certain that cement con- 
crete is destined to be an important factor in shaft 
work, as well as in engineering construction generally. 
■neering. 



Unexplored Arabia. 

Mr. and Mrs. Theodore Bent have just returned to 
England from their scientific expedition in the hitherto 
almost unknown Hadramaut district of Arabia. In an 
interview with a representative of Renter's Agency 
the explorer gave an interesting account of his ex- 
periences. Mr. Bent said : 

"Leaving Aden in November last, weproceededby 
steamer to Makellah, the nearest point to the Hadra- 
maut Valley, and after journeying for about three 
weeks, in the course of which we covered some 150 
miles, we reached the interior district, our intended 
ffoal. The country from the coast to Hadramaut con- 
sists of a mountain range and an arid elevated plateau, 
calling for no special remark. It is practically unin- 
habited. Contrary to the general belief, the Hadra- 
maut is not a district extending to the coast, but is 
merely a portion of a big valley in the interior. It is a 
long valley, in places as much as seven miles wide,but 
probably its whole extent is about 100 miles. It con- 
tains several towns of considerable size, the chief char- 
acteristics of which are the magnificent palaces of 
rulers and the palm groves which produce the splendid 
dates grown in Arabia. The Hadramaut is inhabited 
by Arabs and Bedouins, who are divided up into va- 
rious sections, and are constantly at war with one an- 
other. My expedition spent a month in the palace of 
the Sultan of Shibam, one of the principal towns of 
the valley. From here we made excursions, often 
under the Sultan's personal escort, in various direc- 
tions. The Sultan, who is a member of one of the 
most powerful and richest families of Arabia, had lived 
in India for a number of years. I found him to be a 
very enlightened and well informed man, and one 
who took a great interest in our work and in the ex- 
ploration of the ruins in his neighborhood. With re- 
gard to the archaeological results of the expedition, we 
came across a number of inscriptions and sites of 
Sabsean towns. Owing to the kindness of the Sultan, 
we were able to visit one of the sacred places of the 
Arabians, which had never before been seen by 
i Europeans. The country has, in fact, only been vis- 
i ited by two Europeans within living memory. Both 
; these travelers were Germans. One visited the coun- 
: try forty years ago, and was driven out by the natives. 
■ The other, who penetrated last year, met witb- great 
difficulties from the tribes." 



words is very slight; but the difference in meaning i 
obvious and important. By the one act he was in- 
structed to specify what he alleged to be his invention; 
by the other he is told that the invention for which he 
desires a patent he must distinctly claim. The fact 
that, except as to the change just indicated, the words 
used in the two acts, when dealing with this matter, 
are substantially identical is quite convincing that the 
draughtsman of the act of 1870 actually as well as in pre- 
sumption of law thus peculiarly varied the language of 
the act of 1836, not without reason, butwith a definite 
purpose. Nor is the legislative design hard to discern. 
The practice of the profession and the opinions of the 
judges, to which I have adverted, had suggested that 
the embarrassments attendant upon the efforts of the 
courts to construe vague and indefinite patents might, 
without doing injustice to patentees, be much alle- 
viated by denying protection for anything, though 
original, new, and useful, which was not also distinctly 
claimed. 

In brief, it was prescribed that the claim must be 
taken as defining precisely what the invention covered 
by the patent is, and hence the true question is not 
what the patentee might have claimed, but what he has 
claimed, the latter, not the former, being made the 
measure of his right. The rules for determining what 
is claimed in any case are few and simple and are not 
peculiar to the patent law, except as respects the doc- 
trine of liberality in construction in favor of pioneer 
inventors. The benefit of that doctrine is claimed by 
these complainants, and without pausing to examine 
their title to invoke it, for it cannot avail them, I con- 
cede, for the present purpose, its applicability to the 
achievement of Koechlin. As to the rest, it is suffi- 
cient to say that if the language of a claim has a plain 
and distinct meaning, that meaning must prevail. 
That which is to be ascertained is, of course, the intent 
of the claimant, not, however, that intent as else- 
where or in some other manner disclosed, but as ex- 
pressed in the claim itself. If the meaning of the 
[ claim be uncertain — that is to say, if the claim be am- 
\ biguous — but still be reasonably capable of elucidation 
by reference to the specification, the latter maybe re- 
sorted to for interpretation of the former, but never 
to change the plain meaning of its language nor to 
■ extend it beyond the limits imposed by its own terms, 
and, a fortiori, not so as to create a separate or addi- 
tional claim. 



DECISIONS SELATINO TO PATENTS. 

IT. S. Circuit Conr^— Eastern District of 
Pennsyliranla. 

L. DuRAND, HoQUENiN & Co. «. Green, Schdlze- 

BerGE & KOECHL 

Letters Patent No. 253,721, issued to Horace Koech- 
lin February 14, 1882, for the manufacture of colors or 
dye-stuffs, construed, and held to claim and to cover a 
process only. 

Judge Dallas, in his decision of this case, gives the 
following lucid explanation of the principles which 
must govern the court in construing patent cleims: 

It was directed by the act of 1836 (sec. 5), that the 
patent, although annexing the specification of what 
the applicant claimed as his invention, should "contain 
a short description or title of the invention or dis- 
covery, correctly indicating its nature and design," and 
should 'grant the full and exclusive right to the said 
invention." It was with express reference to and upon 
construction of these terms of the act of 1836 that it 
was decided in Goodyear c. R R. Co. that the paten- 
tee's monopoly was not, in that case, limited by his 
claim, but extended to the invention which was de- 
scribed, and the nature and design whereof were cor- 
rectly indicated in the specification. After the passage 
of the act of 1836 the profession recognized the conve- 
nience and utility of formally stating the claim for 
which it made provision at the end of the specifica- 
tion, and, from the practice which ensued, as well as 
for other manifest reasons, the courts were led, as in 
Goodyear*. R.R. Co., to give to such claims much, 
but not controlling, weight in determining the scope 
of patent rights. 

; 1 now turn to the act of 1870. under which the pa- 
; tent in suit was granted It is, as to the subject under 
;; consideration, markedly different from the act of 1836. 
j It mentions the specification and the claim as two dis- 
j tinct things, and requires an inventor, not merely to 
specify and point out, but to " particularly point out 
.and distinctly claim" his invention. The change in 



Tbe National Zoological Park. 

The preservation of certain species of American ani- 
mals, now nearly extinct, was the primary object for 
which Congress was asked to establish a national zo- 
ological park at Washington. The appropriations 
asked for were very moderate, but in all cases they 
were cut down. Thus: |36,850 was asked for to erect 
the necessary buildings; Congress reduced this estimate 
to 118,000. In this connection it may be noticed that, 
in Philadelphia, the amount expended for buildings 
and inclosures was |194,705. The result of this parsi^ 
mony has been that expedients of a temporary char- 
acter were adopted, which have proved far from eco- 
nomical. Notwithstanding the inadequacy of the 
appropriations, the results achieved are highly satis- 
factory and reflect great credit upon the Smithsonian 
Institution and its officers. The park, which occupies 
40 acres, can be reached by Ontario Avenue. The total 
number of animals in the park is44S, of which 340 are 
indigenous to North America. Fifty-five of the ani- 
mals were obtained by purchase. The animal house, a 
stone structure, is the principal building. The bear 
yards are in an abandoned quarry. As Congress has 
saddled a portion of the expenses both for construc- 
tion and maintenance upon the District of Columbia, 
it is little wonder that the new park is largely fre- 
quented by residents of the District. Strangere are, 
however, beginning to visit the park in fair numbers. 



Skins of Frnlt. 

The skins of fruit should never be eaten, not because 
they are not palatable or digestible or are unhealthy in 
themselves,- but on account of the danger arising from 
microbes which have penetrated into the covering of 
the fruit. Everybody has noticed that at times a slight 
scratch will create a considerable sore on the human 
body. It is generally ascribed to an unhealthy con- 
dition of the blood, but a close microscopical examina- 
tion will show that itisdueto the presence of microbes 
thus introduced into the system. So with an apple, a 
peach, a pear, or a grape. The fruit may be perfectly 
sound and healthy, but on the skin or covering maybe 
microbes, which, introduced into the human system, 
will breed disease. These germs are not uncommon, 
neither are they always present. It is possible to eat 
this covering without injury, but the danger is such 
that it is best not to incur the risk. — St. Louis Post- 
Dispatch. 



A Neiv Sonthern Comet. 

Mr. Gale, of Sydney, discovered a comet in R. A. 37° 
42', Decl. 55° 35' S., on April 3. This was the second 
comet of this year, and will therefore be known as 
comet 6. 
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AN IMFSOVED MAILING MACHINE. 
With most newspaper publishers it is now the prac- 
tice, in mailing papers, to paste upon the wrapper a 
small printed label giving the name and address of 
the subscriber, generally accompanied by the date, in 
small characters, at which the subscription expires. 
The entire subscription list of the paper is in this 
manner put in type, which is kept standing on 
"galleys" in a miniature printing office, where 
changes and additions may be conveniently made on 
the receipt of each payment from an old subscriber. 




THE EOBTON MAILES. 

the change of an address, or the enrollment of new 
subscribers, the system thus constituting also an ideal 
method of book keeping. From proof sheets taken pre- 
vious to each mailing day, the narrow columns of ad- 
dresses are pasted together to form a continuous roll 
or web, to be placed in a hand-operated machine, such 
as shown in the accompanying illustration, which 
automatically pastes and cuts off each single address 
slip, pressing it down in place upon the wrapper, by 
simply raising and lowering the machine. Our sub- 
scribers have for many years been familiar with this 
form of printed address. The improved mailer repre- 
sented in the engraving has been patented by Mr. 
James A. Horton, of Greenfield, Mass. We have 
given it a thorough trial, and it works well. Al- 
though principally made of sheet metal, it is exception- 
ally light. The address roll is held upon a removable 
shaft in the large circular end of the casing, and in ad- 
vance of it is a removable rectangular paste holder or 
receptacle, on the upper edges of which are guide 
clips by which the paper ribbon or web is guided over 
a distributing roller whose lower side dips in the paste, 
there being in front of the holder two paper-feeding 
rollers actuated by gear wheels by means of a thumb 
roller at the forward end of. the handle piece. The 
feed is positive, and the slip is perfectly guided and 
thoroughly pasted, the machine being held naturally 
and easily in either hand. On the bottom plate is a 
knife holder block in which is held a cutter blade, a 
novel mechanism supporting and jciving a swinging 
movement to a similar upper cutting blade adjustably 
clamped upon the knife bar, the knives having two 
cutting surfaces which can be easily sharpened. A 




"DOTTBLE OBIF' 



DBILL CHUCK. 



rocking plate is adapted by its gravity and the force 
of a spring to swing downward below the bottom 
plate, elevating the knife bar as the machine is lifted 
by the operator, while the downward pressure of the 
plate on the wrapper of a newspaper causes the knife 
bar andcutter blade to swing downwardly, severing the 
label slip with a shearing action. By means of adjusta- 
ble springs the tension of the knives can be regulated 
as they become dulled. The machine is well adapted 
for easy and rapid operation, and excellent provision 
is made for the ready adjustment of its working parts 
to maintain them in good operative condition. 



An Eagle Shot wblle Carrying Off a I^amb. 

A big crowd of villagers recently viewed the move- 
ments of an enormous bird that hovered over a field in 
the vicinity of Landisville, Lancaster County, Pa. A 
flock of sheep were grazing in the field. From a height 
of several hundred feet the bird would swiftly descend 
to near the earth, and after circling in long sweeps 
again mount on high. 

John Musselman, one of the crowd, went for his gun. 
Then he watched for a chance to shoot. Suddenly the 
big bird darted downward, seized a good sized lamb in 
its talons, and began to fly off with it, the lamb mean- 
while uttering plaintive bleats. 

Musselman fired when the feathered robber was two 
hundred feet away. The bird fell dead. It was'an 
enormous bald eagle, measuring 7 feet 2 inches from 
tip to tip. The lamb, still in its clutch, was also dead 
when found. 




Front view showing manner of reversing the 
jaws. 



OEABED COMBINATION lATHE CHUCK. 



Cotton Bleaching. 

This operation by the usual method labors under the 
disadvantage that the natural hue of the fiber is re- 
fractory to chlorine. Hertel has patented a process 
which gets over the difficulty by using Turkey red oil. 
A solution of this is used of from J^ to 10 per cent 
strength, according to the work in hand, and in this 
the cotton is soaked and, after wringing, heated under 
pressure in a i}4 to 2 per cent solution of caustic soda 
for about six hours. The cotton is then rinsed, slight- 
ly acidulated, washed in a weak soap bath, again 
rinsed, and finally dried. It will then be a pure white. 
If the fiber is neariy white to begin with, the operation 
may be simplified by putting the oil with the lye in 
the digester. The bleached cotton is of unimpaired 
strength, free from oxycellulose and lime salts, and is, 
therefore, eminently suitable for alizarine dyeing. 

^ i t ^ — — ■ — ■ 

Taxing Commercial Travelers Unla\rfiil. 

An ordinance of the city of Titusville, Pa., required 
travelers soliciting orders to pay a license, which an 
agent for a Chicago firm dealing in pictures and picture 
frames failed to do. For this h e was sentenced to pay a 
fine by a local court, whose judgment was affirmed by the 
Supreme Court of the State. The decision of the latter 
court has just been reversed by the Supreme Court of 
the United States in the case of Brennan m. The City 
of Titusville, in which it holds, reaffirming the position 
taken by it in previous cases, that no State can levy a 
tax on interstate commerce in any form, whether by 
way of duties laid on the transportation of the subjects 
of that commerce, or on the receipts derived from that 
transportation, or on the occupation or business of 
carrying it on. — BradstreeVs. 

1:011 

THE WESTCOTT CHTTCKB. 
The Westcott Chuck Company, of Oneida, N. T., 
make three styles of drill chucks and six styles of 
lathe chucks, each of them in several different sizes, 
and they are all well known and standard goods, hav- 
ing a high reputation for their accuracy and excellence 
of workmanship. Their patent scroll and their geared 
combination lathe chucks give all the movements ob- 
tainable in both the independent and universal 
chucks, and at less cost than for both. The jaws are 
of steel, carefully hardened and ground, and are re- 
versible, giving them the maximum of durability. 
The gears, pinions, screws and keys are all made of 
tough steel of the best quality. Bach jawof the geared 
combination lathe chuck shown in the illustration is 
attached by means of a stud and nut, the stud being a 
portion of the sliding box. Should the chuck body 
become worn, the shoulder of the stud can be faced off, 
thus making the jaw fit gibs 
closely again. The collars 
and pinions are not pinned or 
splined on the screw, but 
made solid with it, and the 
gear and pinions are in a 
tight shell, which prevents 
dirt from getting into them. 

The new "Little Giant" 
drill chuck shown in the illus- 
tration, with "double grip," 
is made only by this compa- 
ny. It has a drop-forged steel 
tie plate, or extra stay, ap- 
plied to the back of the jaws 
independent of their other 
adjustment, that renders it an 
impossibility to spread or 



spring the chuck body. The plate has lateral motion 
across the face of the chuck body, doing away with 
the liability of throwing drills or work out of true. 
This chuck is designed to be the most powerful chuck 
made for use on bolt-cutting machines and on screw 
machines, for holding iron to be threaded with a die, 
or wherever extra strength is needed. This chuck may 
be used in the ordinary way without the tie plate, and 
is made, with diagonal or with straight jaws. The 
jaws of all the chucks made by the company are sold 
only in sets, and all parts are interchangeable. 



AS AUTOMATIC WOKD COHNTEB FOB TTFEWBITINO 
MACHINES. 

This is a very simple, durable, and perfectly reliable 
attachment, to be applied to any common typewriter 
without changing the machine, where it will automati- 
cally count and register the number of words written, 
as each word is indicated by the movement of the space 
key. The improvement has been patented by Mr. A. V. 
Gearhart, of Wausau, Wis. The illustration repre 
sents its application to a Remington machine, the 
small figure being a cross-sectional view within the 
casing of the counter, behind the indicator disks. 
These disks are in series, as common to registering and 
counting machines, the disk at the right indicating 
units, the next tens, and thenext hundreds, so that the 
three are adapted tocount up to 999, and the series may 
be extended, if desired, to count and register any re- 
quired higher number. The disks are all moved from 
the units shaft, to which a rotary motion is imparted by 
the movement of a slide worked up and down by an 
adjustable connection with the space key of the ma- 
chine. The counting mechanism may readily be 
thrown out of gear when desired, and for connecting 
the counter with the caligraph an arrangement is pro- 
vided for making the connection by an arm on an 
oscillating shaft. In connection with the "hundreds" 




OEABHABT-S COUNTEB FOB TTFEWSITEBB. 

wheel is a lever carrying a hammer, and actuated to 
strike a gong as each one hundred words is registered. 
When the capacity of the machine is reached, the 
counting disks are returned to 0, or the normal posi- 
tion, by simply pressing upon a button or knob in the 
front of the case. This counter can be made at small 
expense, and, in addition to its other uses, is designed 
to be particulariy valuable on typewriting machines 
operated to print words coming on a telegraph re- 
ceiver, where the operator writes out the words from 
sound and cannot so easily keep the count. 



Drunken Sparroirs. 

The English sparrows have proved a nuisance in the 
cotton countr3', for as soon as the bolls open they pick 
out the cotton and carry it off, and some planters have 
lost, as they claim, hundreds of pounds in this way. 
There is one man, however, in DeWitt County, says 
the Galveston News, that has not lost much. When 
he found the sparrows were committing depredations 
he procured a quantity of wheat, soaked it in sweet- 
ened whisky and strewed it along the rows. The 
sparrows found it and thought they had a picnic. So 
they had. But in fifteen or twenty minutesthere was 
the tipsiest lot of English sparrows ever seen on the 
face of the earth. They rolled about the ground, fall- 
ing on their sides and backs and kicking their heels 
into the air like a parcel of drunkards, all the while 
uttering the most comical squeaks. They did not have 
long to squeak, however, for the boys gathered them 
up and threw them into bags. The first day they 
gathered two bushels of drunken sparrows. Three 
or four days later the experiment was repeated with 
almost equal success, and from time to time since. 
They made excellent potpie, but the survivors have 
come to regard the plantation as hoodooed, for now 
very few come about it. 
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FAFES BOX KAKINO. 
Within a few yeaxs a number of paper box machines 
have been invented that will turn out over ten times 
the number of boxes that were made on the old hand 
machines. The new machines run by steam power, 
and are used in a great many large establishments. 
Among the number of the machines are the scorers, 
rotary cutters, corner cutters, ending machines, and 
pasting and covering machines. The strawboard of 
which the boxes are made, passing from one machine 
to the other, is manufactured into a box in a lew mo- 
ments. The first operation in the manufacture of these 
boxes is the scoring of the strawb»ard. This is done 
by passing the sheets of strawboard between a num- 
ber of scorers or cutters and an 8 inch iron cylinder, 
the scorers being fastened above to a dovetailed pro- 
jection on the top and bottom of a movable iron bar. 



The comer cutter haa a steel shaft and connecting 
rod and hardened stop motion. The balance wheel 
runs continuously, so that at any time the cutter is 
ready for instant use. By pressing a foot lever, the 
knife head makes one cut and stops on the upper part 
of stroke, giving the operator time to put in the work 
and remove it. When the work is very small, the foot 
if) kept on the lever and the head runs continuously. 
The knives are made of steel, the blades of which are 
5 inches in length and about 2^4 inches in width. The 
machine can make about 55 cuts per minute, the ope- 
rator cutting out about 8 corners at a time. A good 
hand can cut out about 20,000 per day. The ends of a 
large number of boxes are pasted on to the sides by 
what is called an ending machine. About 300 pieces or 
endsare put into a hopper at the top of the machine, 
on what is called the platen, underneath which is a 
slide or carrier connecting to a feeding 
lever which also connects itself with 
a gearing wheel, pulley and friction 
clutch to a foot treadle below. When 



turns the forms with the other. As soon as the box is 
covered a cut-off worked by the foot of the attendant 
cuts the strip off. The box is then taken off and 
another put on to the form to go over the same opera- 
tion. The boxes are generally covered by girls. About 
3,000 boxes can be covered daily by an exjjert operator. 
The gumming and pasting machine is an apparatus 
which glues or gums strips of paper or labels and at 
the same time carries them on a traveling belt to the 
operatives to be pasted on to boxe& The glue reser- 
voir rests up against an 8 inch revolving brass roller or 
cylinder, the flow of which is regulated by screws -at 
the ends. The belt is about 40 feet in length and 
about 20 inches in width, and made of canvas. It is 
connected to the machine underneath the brass cylin- 
der. The labels first pass under the roller, the bottom 
of which is covered with glue which adheres to the 
strips. They are taken off the roller by means of a 
number of brass pins which cause labels to drop on 
to the belt which carries them off to the operatives. 
The machine glues from 10,000 to 40,000 labels per day. 
The supply of glue lasts from 10 to 30 minutes, 
and is then refilled. The sketches were taken 
from the plant of James Leo Company, Jersey 
City, N. J., who employ about 250 hands, turn- 
ing out about 50,000 boxes per day. 
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-Scarcely 



The cutters are about 2 inches in diameter and made 
erf steel and are set on top of the bar (the cutter wheels 
coming right to a steel scale cut to one-sixteenth of an 
inch) to the dimensions of the box, then by a reverse 
lever the cutters are turned down to the cylinder. A 
back gauge, moved by a carrier under the table of the 
machine and worked by the foot of the operator, par- 
ries the board to the cutters, which score the material 
about half way through. The cylinder makes about 
100 revolutions per minute. From 10,000 to 50,000 
boards can be scored daily. The boards after scoring 
pass to the gluing table. The operator places two or 
three dozen of the scored sheets on© upon another, so 
that the edge of each sheet projects out about J^ inch. 
A coating of stiff flour paste is then brushed over the 
lapped edges. The attendant then doubles up the 
board lengthwise where it is scored and presses the 
two edges together. The paste causes the two edges to 
stick. After all are pasted a heavy weight is placed 
upon them and they are allowed to dry, which takes 
about half an hour. From the gluing table they pass 
to the rotary cutter, which cuts the boards into the 
different sizes. This machine has two steel shafts 
about 3 inches in diameter geared together. On these 
shafts are a number of cast iron rotary cutters, faced 
with Jessop steel, which can be shifted back and forth 
by loosening a screw. The lower knives are set first 
and then the upper ones moved close up to the othjrs. 
This machine will cut three thicknesses of glued sheets 
at a time, cutting off from 10 to 14 boxes at a cut. It 
is fed in the same manner as the scoring machine, the 
knives making about 100 revolutions per minute, cut- 
ting about 50,000 boxes per day. 



the treadle is 
pressed down, 
the bottom end 
in the hopper 
falls down on 
to the carrier, 
which is carried 
forward over 
the top of a 

form, at the same time a number of spots of paste 
are applied to the bottom from a reservoir by a num- 
ber of circular pins. The attendant holds the scored 
sides of the box over the form in front, the ends 
of which project over the top of tjje form about % of 
an inch. As soon as the pasted end comes into posi- 
tion the form and end of box is pressed up against the 
platen, which is protected from breaking by means of 
springs, the pressure of which fastens the ends securely 

to the sides. A good hand can end about 2,000 boxes j for years without any cure, 
daily. Boxes that are covered with fine grades of \ were of long standing. 



THE PAPEE BOX INDUSTEY. 



any discovery of modern medical science is more 
valuable than that treatment of the eye may lead 
to the cure of epilepsy. In the iVew Tork Medical 
Journal (January and February, 1894) Dr. Ambrose 
L. Kanney, of New York, gives full details of the 
treatment of the eye, which he has used with twenty- 
five patients. The correction of the eye muscles has 
led to the cessation of the epileptic seizures. Mf>st 
of these patients had been drugged with bromides 

Some of the cases treated 



paper are generally covered by machinery. A strip of 
I)ai)er the width of box is placed on a roller at the 
back of the machine. A few inches above in a glue 
reservoir is an 8 inch roller. The strip is passed over 
this gltte-covered roller and underand over a few small 



One patient had suffered for twenty-four years from 
epilepsy; seven years have now passed since his eyes 
were treated, and he has had no return. Another 
patient had such violent paroxysms that he bad to be 
confined in a padded room while they lasted ; he is 



ones to the form over which the box is placed. The j now cured ; a third has been in perfect health and a 
operator smooths the paper down with one hand and [partner jn a large business for three years. 
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The Cryolite of Greenland.* 

BY FRANCIS H. KNAIITT. 

The earliest mention of the existence of cryolite that 
I have been able to obtain is in a mineralogical dic- 
tionary published in France in 1809, which says that 
all the cryolite then known was obtained in small 
lumps on the coast of Greenland. It appears, however, 
to have been afterward forgotten. In 1850, during an 
exhibition of Eskimo tools and products, held in Copen- 
hagen under the auspices of the Danish government. 
Dr. Gustave A. Hartman noticed a white mineral of 
which the sinkers for their fish nets were made. He 
analyzed it, and reported it to be cryolite. The Danish 
government, in the following year, made investiga- 
tions and discovered a large bed of the mineral on the 
west coast of Greenland, in latitude 61° 13'. The bed 
is equally distant from the small colonies of Julians- 
haff and Predrickhaff, at Ivigtuk (often erroneously 
called Ivigtut), on the Arksuk Fiord. This bay is ac- 
cessible to vessels only during the early and later parts 
of the summer, at other times it is full of either pack 
ice or b^rgs. 

The shores of the fiord are very mountainous, and 
vessels in harbor there make fast to the rocky walls by 
their bow, while at their stern they can get no sound- 
ings. Such was the place where, in 1865, Dr. Julius 
Thomsen opened a mine of cryolite. Nowhere else in 
the world can it be obtained so cheaply, and in large 
quantities, for it is only found in two other places, 
Miask, in the Ural Mountains, and on Pike's Peak, El 
Paso County, Colorado. 

The place where the mineral is now worked is about 
12 miles up the fiord from the Danish settlement of 
Arksuk. It is an open cut, 600 ft. long by 200 wide, and 
may be worked from April to October. The way in 
which they protect the mine in winter is interesting. 

If the mine were left unprotected, the water which 
runs into it would freeze, as it appeared, and solidify 
in layers, so that by spring there would be thousands 
of tons of solid ice, filling the mine, which would take 
a whole summer to dislodge. To prevent this, on stop- 
ping operations in the fall, they flood the pit with 
water, which freezes on top to about four feet in depth. 
Then, in the spring, a hole is punched in the ice, the 
water pumped out, and the remaining ice is easily dis- 
posed of. The mineral is found in solid veins in the 
granite mountains, penetrating upward at an angle of 
forty -five degrees on one side and down beneath the 
sea on the other. It occurs in two veins, a central 
portion, about 500 X 1,000 ft. in section, and a peripheral 
bed, surrounding the other, and merging into the 
granite. The line between the two veins is very sharp- 
ly defined, though there is in some places an inter- 
mediate portion, consisting of the minerals of the outer 
zone, inclosed in cryolite. The outer vein contains 
nearly all the minerals, including quartz, feldspar, 
ivigtite, fluorit€, cassiterite, molybdenite, arsenopyrite, 
columbite, siderite, galenite and chalcopyrite. The 
central portion consists of cryolite, containing pachno- 
lite, ralstonite, quartz, sphalerite, pyrite, wolframite, 
arksutite (a variety of chiolite), thomsenolite, gearksu- 
tite and hagemannite. Crystallized cryolite occurs in 
cavities in the mass. In this inner vein, the cryolite is 
very pure, and increases in purity as the miners de- 
scend. At a depth of 100 feet from the surface, whole 
cargoes have been obtained sampling 99J^ percent pure 
cryolite. The impurities in the cryolite, which reduce 
its commercial value, are the siderite, chalcopyrite and 
galenite. The fluorides, such as pachnolite, are entirely 
unacted upon by the processes to which the cryolite is 
subjected. 

The entire output of the Ivigtuk mines is sold to the 
Pennsylvania Salt Manufacturing Co., by the Danish 
government, while the lead and iron ores are sold to 
an Enfrlish firm. The siderite is perfectly adapted to 
use in the recarburizing part of the Bessemer process 
of making steel. 

The name of cryolite comes from two Greek words, 
kryos, ice, and lithos, a stone, because when the Eski. 
mos discovered it they said they found a new kind of 
ice which did not melt in the summer. 

In their works at Natrona, Pa., near Pittsburg, the 
Pennsylvania Salt Co. make the cryolite into carbonate 
of soda and alum, both of a purity not easily obtained 
by other processes. The manufacture of metallic alum- 
inum from cryolite has been tried and proved efficient, 
but is not carried on to any extent at the present 
time. 

About the time that the contract for the supply of 
cryolite was concluded by the Pennsylvania Salt Co., 
a party who was in possession of some small fragments 
made a series of experiments, to test its usefulness in 
the manufacture of transparent glass. The experiments 
were unsuccessful, but resulted in the production of a 
beautiful specimen of opaque glass, resembling French 
porcelain, and at a cost far below that of any existing 
process. The recipe consists of the mixing together of 
powdered cryolite and sand, in the proportion of 1 part 
cryolite to 2 of sand, with half an equivalent of zinc 
oxide. The zinc oxide need not be at all pure, and 
makes the glass readily fusible, as lead oxide does in 
the flint glass. 
* £ead before the Students' Uineralogical Clnb, Fhiladelphis, Jnly 7, 1893 , 



The resulting ware is very hard and tough, so that 
a vessel of the size of a tea plate, stamped out of this 
material with the rapidity with which such articles are 
made, may be thrown down violently without fear of 
breaking. The advantages of this material over porce- 
lain are easily seen. Porcelain must go through the 
tedious and expensive processes of mixing and temper- 
ing selected clay, moulding on the wheel, drying, baking 
and annealing, and when finished breaks at sight. 

On the other hand, a tea cup, as delicate and beauti- 
ful in appearance as china, yet strong as metal, may 
be made from cryolite as cheaply and rapidly as an 
ordinary glass tumbler. 



A PUZZLE FUBSE. 
The purse shown in the picture is of kid, strongly 
sewed, its four semicircular sections constituting a 
common central pocket of considerable capacity. It is 
also easily opened when one "knows how," but other- 
wise this is a matter over which one may long puzzle 
in vain, for the parts are apparently so put together 
as to aflFord no access to the inside without cutting 
the leather or ripping the seams. For the benefit of 
the curious, or those who may wish to become pos- 
sessed of a " secret " with which to entertain a friend, 
we will explain. Of the four central seams separating 
the sections, one seam is formed of transverse threads, 
the ends of which are in the semicircular edge of the 
section on either side, so that by crimping inwardly 
the outer edges of these two sections the seam at the 
bottom may be separated, allowing access to the inte- 
rior by inserting the fingers between the crossing 
threads, these threads again drawing the edges of the 
seam together when the outer edges of the sections are 




knots, so that on this comparison the Campania and 
Lucania are 13^ nautical miles per hour ahead of any 
of the other vessels, including the Majestic, Teutonic, 
New York and Paris. — Engineering. 
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returned to normal position. This puzzle is put on the 
market by the Wood Novelty Concern, No. 46 Cort- 
landt Street, New York City. 



Tbe Tear's Steaming of the Campania and 
Ijncanla. 

The Cnnard steamer Campania has now completed 
a year's service, having started on her maiden voyage 
from Liverpool on April 22, and it will interest our 
readers to have official returns as to the performances 
during that period. By the kindness of the Cunard 
Company we are enabled to give accurate details in 
the two accompanying tables, one of which gives all 
the round voyages to date of the Campania and the 
other of the Lucania. These tables scarce require any 
comment, except, perhaps, to point out that on sev- 
eral voyages the vessels experienced heavy weather, 
which is reflected in the duration of the voyages and 
the mean speed. We might have quoted from the 
logs regarding contrary winds, head seas, and a con- 
tinuance of bad weather, and demonstrated that on 
some occasions the vessels were in this respect un- 
lucky. The mean speed of all the passages, however, 
is really most satisfactory. The mean speed for the 
round voyages out and home has been as follows : 

MBAN SPBED OS BOUND VOYAGES. 

GampauiA. Lncaiu^ 

Enota. Enota. 

1 ao-00 ao-235 

2 20-2?5 aO-86 

3 21-01 19-.*S 

4., 20-485 80-71 

5 19-865 19-855 

6 20-16 21-285 

7 21-00 

8 20-215 

9 19-70 

Mean a0-80t 20-89t 

It will, therefore, be seen that tte mean speed for 
the nine voyages of over 50,000 nautical miles has been 
20'304 knots, while the Lucania in her six voyages of 
over 33, 500 miles has averaged 20-394 knots. The mean 
of all the outward voyages of the Campania was 19'83 
knots, and on the homeward voyages 20 '779 knots. In 
the first run, which aflfects the mean considerably, cau- 
tion was desirable, owing to the fact that the engines 
had not been for long under steam. In the case of the 
Lucania the mean of the six outward runs is 20^202 
knots, and of the homeward runs 20386 knots. It may 
be added that three years ago we gave detailed returns 
of performances by competitive liners, and that the 
highest mean over six or seven Voyages wt^s about 19'1 



Interesting Bnllet Experiments. 

Dr. Victor Horsley, F.R.S., in a recent lecture at the 
Royal Institution said that he intended to consider 
what a cylindrical bullet with a conical end does in its 
flight, and what it does when it strikes an animal, so 
that one portion of his lecture would deal with physics 
and the other portion with pathology. Sometimes the 
wounds made were such that in some Continental wars 
or outbreaks the one side had charged the other with 
using explosive bullets. Melsens, a Belgian physicist, 
suggested the effect to be due to the compressed air in 
front of the bullet, and was supported b j Laroque, of 
Lyons ; this point was contested by Magnus, of Ber- 
lin. Dr. Horsley performed several experiments with 
the fall of projectiles through liquids differing in vis- 
cosity, to show that the theory of Melsens does not hold 
good. Huguier, a Frenchman of science in 1848, sug- 
gested the hydrodynamic theory, which was establish- 
ed by Professor Kocher, of Berlin, in 1874-76. He — the 
lecturer-:-had found that it was due to two causes, the 
amount of fluidity of the solid and to the velocity of 
the bullet. 

The lecturer projected on the screen two photographic 
lantern pictures representing the effects produced by a 
bullet from the magazine rifle when it perforates a 
plate of iron a quarter of an inch thick. 

In the flrst case, the bullet telescopes itself when it 
hits the plate; so makes a larger hole in its passage. 
Where it comes out of the same plate the hole is still 
larger, because it there tears open the iron, which at 
that surface has nothing but the air behind it for sup- 
port. When, however, a bullet is flred into a wet, soft 
substance the conditions are diflferent. When experi- 
menting upon this latter point, he adopted a plan 
which had been previously in use, of flring a bullet into 
damp clay, and then flUing the hole made by it with 
plaster of Paris, to obtain a cast of the result, which 
he found to vary largely with the amount of moisture 
in the clay. At the lecture he flred a magazine rifle 
bullet into a block of very damp clay, about two feet 
long by one foot square, and it made a bulbous hole of 
about the size and form of an irregularly shaped Flor- 
ence flask; then with a large knife he cut off the end 
of the block, revealing the hole, larger than a clenched 
hand, as if the bullet there had exploded. By means 
of plaster casts on the table tie pointed out that 
when less wet clay was used the hole was smaller, and 
more of the shape of a soda water bottle, and with less 
water in the clay, still the hole was narrower, more 
nearly approaching" an irregular tube in shape, but 
largest in the diameter near the further end. Some- 
times there is a diversion of the bullet inside the clay 
from its original track, so that the casts are curved, 
which indicates the reason why surgeons, when prob- 
ing, are sometimes unable to flnd the bullet. The 
greater the velocity of the bullet, the more destructive 
is it to the soft substance into which it enters. The 
" spin " of the bullet has little effect on the result. He 
concluded from these results that the magazine rifle is 
not a "humane weapon." 

The speculation that some of the destructive effects 
of the bullet are due to the conversion of some of its 
energy into heat he did not consider to be of much mo- 
ment; the heat produced is not sufficient to char par- 
ticles of wool and hair carried in by the bullet. 
Microbes carried in by a bullet after passing through 
cloth can afterward be cultivated on gelatine, showing 
that they have not sustained a temperature above 
40° C. 

He next projected on the screen a picture that repre- 
sented the effect of flring a magazine rifle bullet 
through each of two tin canisters, flUed with an equal 
weight of lint; the relative size of the bullet is also 
shown. In the one canister the lint was dry, in the 
other it was thoroughly wet. In the flrst case the bul- 
let simply perforated the -arrangement; in the other 
the canister was hopelessly damaged, and much of the 
lint driven out in a kihd of column at the top. 

He then flred a bullet through dough containing 25 
per cent water, and but moderate explosive-like effect 
was produced. On next flring a bullet through flour 
containing twice as much water, the dough was scat- 
tered in all directions. 

He then showed the distribution of the energy pro- 
duced by the bullet in passing through water, by 
means of a trough arrangement with glass sides, closed 
at one end with a plate of iron and at the other with 
good India rubber, such as "heals" itself after the 
passage of a bullet. This trough contained an aqueous 
solution of a colored dye, up to a marked level. A 
sheet of white paper was suspended so that its lower 
edge just dipped into the dye. The point at which the 
bullet perforated the India rubber was three centime- 
ters below the surface of the liquid. 

The result was shown by the staining of the paper 
by the splashing up of the colored water, and shows 
that the distribution of the energy is about the same 
as when the bullet is fired into very wet clay. 
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THE lAWBENCE UNDEIIOSOTTND C0ND1TIT ELECTBIC 
TSOLLET SAILSOAD. 
{Continued from first page.) 
fiber pieces, so as to insulate the different lengths. 
Each rail is carried by levers which run out at right 
angles thereto. On the outer end of the levers are 
weights which overbalance the girder, no springs being 
employed. The other end of each lever is connected 
to a circuit breaker which connects by vertical connec- 
tion with a feed wire in the junction box. When the 
weights raise the trolley rail, as they normally do, the 
circuit is open and the trolley rail receives no current. 

When the car is above any given section it depresses 
the trolley rail a little, forcing up the other end of the 
lever and closing the circuit so as to bring the de- 
pressed section of the trolley rail into electrical contact 
with the feed wire. As the car passes from the section 
of rail, the rail is raised by the weights on the lever 
and the circuit is broken by gravity. 

The car carries a special trolley device 2 feet 6 inches 
long, with a wheel at each end, which is a radical 
feature of the system inasmuch as itprevents sparking. 
Between the trolley and the car is an elliptical spring, 
so that the shoe is always forced downward. It is the 
pressure of this spring that directly depresses the sec- 
tion of trolley rail. Another object of the two rollers 
is to enable the car to force down the rail in advance, 
before it leaves the rail it is just passing over ; this 
prevents jarring as the rail junctions are passed. 
From the trolley the current is taken by ordinary con- 
nections to the motor, passes through the same, and 
then returns to dynamo house through the rails, or 
cap be returned by wire, the system being admirably 
adapted to the use of the latter. Whether a single or 
double line of track be laid there is required only the 
one feed wire, and only the one set of circuit breakers 
with one or with two sets of levers. This feature is 
brought out very clearly in our illustration of the 
double track system. 

Another important feature remains to be spoken of 
It is assumed that the conduit will naturally aecumu- 
late dirt. To dispose of such, a 
brush pressing against the bottom 
of the conduit may be attached to 
the trolley shoe which will sweep 
all dirt before it. Every 1,000 feet 
or so a special pit and dirt chute, 
shown in one of the cuts, is pro- 
vided, down which the dirt accu- 
mulated in front of the brush 
falls, thus keeping the conduit 
clean. 

The experiment of running the 
car through water is the subject of 
another of the cuts, which is no 
fancy sketch, but is the exact repre- 
sentation of an actual experiment 
conducted on the working track 
now erected in the yard of the Har- 
lan & HoUiDgsworth Company, at 
Wilmington, Del. On this occasion the ground had 
been so deeply submerged by the breaking down of a 
dike, that the car had to be reached by a boat, yet on 
boarding it the electrician started without the least 
trouble. Heretofore there have been endless diflB- 
culties with underground electrical car traction con- 
duits, the presence of dampness, the drifting in of snow, 
mud, dirt, and water, have all operated to shortcircuit 
any exposed conductor placed therein, and to occasion 
very heavy leakage, complete disaster to the system, 
or to prove its impracticability. In the Lawrence sys- 
tem the leakage is exceedingly slight, and will not 
equal that in the overhead trolley system. 

The original cheapness of installation is also in its 
favor. The very small size of the conduit necessary 
will permit of its being built in steel entirely above 
the ties, and of the 9 inches of depth, only 5J^ inches 
are used. When no car is on the line, the dynamos 
simply keep the perfectly insulated cable charged. 
Therf is absolutely no draught on them for current, 
as the leakage is virtually zero ; if a single car is sent 
over the line, the system is only subject to the trifling 
leakage which may be incurred by the depression of a 
single section of the trolley rail all the time and of two 
sections for a very small fraction of the period. It is 
actually proposed, as a^ matter of cleanliness, to 
periodically flush out the conduits with water, a pro- 
cess which, in the case of the ordinary underground 
electric systems, would involve a certainty of disaster. 
It is not easy to see how any accident can happen to 
the system. If one of the circuit breakers or junction 
boxes, as they are called, gets out of order, the utmost 
harm it can do is either to keep a 32 foot section 
alive — involving, perhaps, a trifling leakage — or to 
throw the section totally out of circuit, a matter also 
of the least possible importance, as the ear. by its in- 
ertia, would readily pass the place. A junction box can 
be replaced in five minutes. If any accident should 
happen to one or more sections of the trolley rail, the 
system would be still in a condition to be used, and 
would not have to lie idle. 

The ground at Wilmington in which the conduit is 
laid ia made ground, saturated with water and sub- 



ject to continual overflow. The place is of a nature to 
give the road the severest possible test. 

At the office of the Lawrence Electric Company, 59 
Wall Street, New York, N. Y., the company which 
controls this invention, further interesting details may 
be obtained. 

* < ■ > ♦ 

windmill Electric Plant. 

The employment of windmills for the charging of 
electric storage batteries has heretofore been illustrated 
in the Scibntipic American. The installation of this 
class of devices is now being done in England by the 
Rollason Wind Motor Company, The motor consists 
of a set of five curved vanes fixed to a vertical shaft. 
These vanes measure 7 feet by 20 feet, the longer length 
being placed vertically. A shield is arranged so as to 
allow the wind to strike only such vanes as present 
their concave sides to it, a vane being fixed to move the 
shield automatically into the proper position. The 
horizontal diameter of the mill is 20 feet, and it is fixed 
on top of an iron frame 30 feet high. The weight of 
all the working parts, as well as the side thrust due to 
wind pressure, is taken up on friction rollers running 
in oil baths. Owing to the reduction of friction thus 
effected the mill will start in very light breezes, and in 
one of eight miles per hour isratedat twohorse power. 
At Willesden the motor drives a five horse power dy- 
namo, to which it is connected by belt gearing. The 
dynamo is used to charge accumulators, and the latter 
supply a current which may be used for lighting or 
power purposes. The details of the electric plant have 
been worked out by Messrs. Edmundsons, of London. 
A magnetic cut-out is supplied, which breaks the cir- 
cuit when the speed -of the motor, and consequently 
the voltage of the dynamo, fallstoo low. An automatic 
switchboard has been devised, which, as the speed of 
the dynamo rises, alters the arrangement of the cells 
from parallel to series, and thus a voids the risk of buck- 
ling the plates. To cut out the dynamo when the bat- 
teries are fully charged, advantage is taken of the 
change in the specific gravity of the electrolyte of a cell. 



Sngar to Produce IHuscnlar Work. 

The subject of sugar as a food producing muscular 
power w^ discussed last winter before an English 
society by Dr. Vaughan Harley. From a brief sum- 
mary of his paper, given in Nature, we make the fol- 
lowing extracts : 

During a twenty-four hours' fast, on one day, water 
alone was drunk ; on another, 500 "grammes of sugar 
was taken in an equal quantity of water. It was thus 
found that the sugar not only prolonged the time be- 
fore fatigue occurred, but caused an increase of 61 to 76 
per cent in the muscular work done. 

In the next place, the effect of sugar added to the 
meals was investigated. 

The muscle energy producing effect of sugar was 
found to be so great that 200 grammes added to a small 
meal increased the total amount of work done from 6 
to 39 per cent. 

Sugar (250 grammes, about 8 ounces) was now added 
to a large mixed meal, when it was found not only 
to .increase the amount of work done from 8 to 16 
per cent, but increased the resistance against fatigue. 

As a concluding experiment, 2S0 grammes of sugar 
was added to the meals of a full diet day ; causing the 
work done during the period of eight hours to be in- 
creased 22 to 36 per cent. 




STEEL aiSDEB CONSTBUCTIOK OF LAWBEKCE ELECTKIC BAILBOAD. 



An hydrometer is placed in one of the cells, and as it 
rises, the stalk closes a light contact which brings a 
magnetic belt shifter into play, and thus stops the dy- 
namo. A similar device is made use of to bring back 
the belt when current has been taken from the bat- 
teries. 

Artificial Coloring of Fruits. 

The Bulletin (V Arboriculture, of Belgium, pointsout 
the following sophistications to which fruits are at 
present submitted in Europe. ' 

Acetate and sulphate of copper have for a long time 
been employed for coloring plums that are too green. 
The color of lemons is "improved " with citronine and 
naphthol yellow, and the green spots are imitated by 
means of diamond green. 

A pleasing color is given to strawberries by sprink- 
ling them with sulpho-fuchsine or rhodamine, or else 
a mixture of rhodamine and azo-red is used. 

Nothing is easier than to give peaches a beautiful 
color. To this effect there is employed a mixture of 
rhodamine, azo-red and citronine, which is applied by 
means of a brush and a perforated plate of zinc. • 

The melon itself is not spared. Atropeodine or azo- 
orange is introduced into the interior by means of a 
tube, and care is taken to add a little essence of 
melon. 

Apples and pears come in their turn, and pretty va- 
rieties of them are obtained by means of aniline colors, 
which attack the flesh as well as the epidermis. 

At a recent dinner Dr. Villon offered his guests some 
pears whose exterior seemed to be intact, but which 
internally exhibited the colors of the French flag. The 
blue was obtained with Victoria blue and the red with 
a mixture of rhodamine and azo-red. 

^ I » I » 



BEMARKABiiE Can NGN VbiiOCIties.— At the arsenal 
of Rochfort a 63 inch gun was made up to the extra- 
ordinary length of 52'5 feet by screwing additional 
tubes to the muzzle so as to make it up to 90 calibers 
in length. With a projectile of 99-2 pounds weight the 
unprecedented mugzlevelocityof ans.q foot seconds was 
obtained. 



The Theory of Hall. 

O. Marangoni, writing in the Transactions of the 
Royal Lineean Academy and in the Ifuovo Cimento, 
has discussed the genesis, the structure, and the mor- 
phology of hail a phenomenon in which electricity 
plays an important part. 

After criticising the theory of Volta, he expounds 
his own views. A hail cloud is drawn out by the 
wind in the form of a horizontal tongue. By its rapid 
evaporation there is produced an intense cold. Thus 
there are formed flecks of dry snow which, by fric- 
tion against the minute drops of water, become, ac- 
cording to Faraday, charged with negative electricity, 
and are then attracted by the positive electricity of 
the drops of water. The snow 
flakes behind the cloud, i. e., to 
_.^_ the windward, are covered with a 

'--^^ -^-^=5ur^t_ layer of ice, at first dry and then 

■ -7 moistened. At the same time, ac- 

cording torecent researches of Len- 
ard, which have appeared in Wie- 
demann'.s Annalen (vol. xlvi., 1892), 
they are charged with positive elec- 
tricity, and are driven in an out- 
ward direction by the positive elec- 
tricity of the rain drops. Thus 
being cooled below zero and break- 
ing through the clondy stratum, 
they become charged anew with 
negative electricity, are coated with 
a new snowy layer and are again 
attracted by the cloud. Each hail- 
etone, taking a wavy line, becomes 
enlarged by coating itself with alternate layers of 
opaque and transparent matter, and is ultimately 
thrown to the right or the left, occasioning thus the 
roaring noise which precedes the fall of hail, which 
then takes place in two parallel bands, separated 
from each other by a region of rain. These views agree 
well with the structure of hailstones as often observed, 
and with narrow linear extension of the hail over 
belts of country, and with the generally short duration 
of the storm. 

As regards the structure of the hailstones, the author 
notices the existences of a gradual passage from snow 
to hail. He does not, however, seem to consider the 
fact that hail often accompanies a westerly or south- 
westerly wind (equatorial current), while snow rarely, 
if ever, occurs except along with a northerly or east- 
erly wind (polar current). 

Some of the forms of hail studied fall without 
lightning, but with a strong negative potential, while 
the others are accompanied, in proportion to their 
size, with lightning and thunder. 

It may be permissible to regret that the awkward 
word "lightning" has now become definitely estab- 
lished in our language in place of the good old terms 
" levi n " and " laite." 



■ I ■ I ■ 



Fire In a Historic Bnlldlng. 

The roof of the old Speedwell Iron Works, at Morris- 
town, N. J., caught fire April 19, and the firemen had 
much difiBculty in saving the building. The structure 
has a history. It was erected just at the close of the 
revolution by Judge Steven Vail. On the second floor 
of the building Prof. Samuel F. B. Morse and young 
Alfred Vail worked for years to perfect the electro-mag- 
netic telegraph instrument. On the same floor, in 1836, 
the first successful tests were made, and the nails used 
to support the wires are still sticking in the beams and 
joists. In the same building, the machinery for the 
steamship Savannah, the first to cross the Atlantic, 
was built, and the wheels of the first American-built 
locomotive were made there. The bell in the belfry 
was cast before the revolution. It was cracked in the 
fire and will be recast. 
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ELECTBIC CAF8TAH8. 

The illustrations, for which we are indebted to 
Engineering, represent two electric capstans con- 
structed by Messrs. Humpidge & Snoxell, Limited, 
Sudbridge, Stroud, Gloucestershire, and dififering in 
the type of gearing adopted. Both are in daily requi- 
sition, moving coal trucks, etc., empty and loaded, to 
and from various parts of the yards, and each is capa- 
ble of hauling two loaded 10-ton wagons round the or- 
dinary curves and gradients at a speed of about %^ 
miles an hour. The working parts are contained in a 
water-tight iron casing below the ground level, access 
to the motors being readily obtained by means of a 
small cover provided for that purpose. The motors 
were made by Messrs. Crompton & Co., of Chelmsford. 
They are compound wound and take, in regular work, 
a current of 45 amperes at 110 volts pressure ; but will 
pass a good deal more current at starting for a short 
time without injury. The leads are brought to the 
capstans in a 2-inch wrought iron pipe laid under- 
ground ; and the starting switch is arranged so that 
the current is applied gradually, so as to start the 
motor without undue shock: In the one case the motor 
drives the hauling head by means of ordinary machine 
cut spur gearing, with a com- 
pressed rawhide pinion on the 
motor spindle. In the other cap- 
stan this arrangement was mod- 
ified, and the motor is geared di- 
rect into the capstan head spin- 
dle by means of a worm and 
wheel. The greatest care was 
taken to make this latter ar- 
rangement as eflfective as possi- -• _ 
ble ; the worm Was made of hard ^ '■-- " 
tool steel, double threaded, and 
provided with a proper collared 
thrust bearing. The worm wheel 
was made of phosphor bronze, 
accurately shaped to the worm, 
and the whole arrangement 
worked in an oil bath. The effi- 
ciency, although high, was found 
to be slightly lower than in the 
case of the capstan with the spur 
gearing. 

The first capstan has been in 
daily usesince May 25, 1891, and 
is probably the first electric cap- 
sten ever started in regular 
'WOrk. It has advantages over a 
capstan worked by water pres- 
sure, principally on the score of 
economy of working. The cur- 
rent taken is directly in propor- 
tion to the work which is being 
done, whereas with an hydraulic 
capstan the full amount of water 
is passed, whether any work is 
being done or not. 



An Important Rubber Concession. 

The authorities of Madagascar have just granted to 
the Hon. John L. Waller, ei-U. 8. consul for Madagas- 
car, a concession, measuring in area 15 miles square, in 
the district of Fort Dauphin, on the southeast coast, 
and which is conceded to be one of the richest rubber 
districts on the island. The country also abounds in 
ebony, mahogany, rosewood, and teak. The discovery 
of rubber in Madagascar is of recent date, as we noted 
in our issue of October 38, 1893. The Madagascar 
News states that Mr. Waller will stop the destruction 
of the rubber trees and vines by the natives, as far as 
his own concession is concerned, and will preserve them 
by having the milk extracted in a scientific manner. 
The trade will be specially benefited by the quantity 
of rubber which will be obtained from the new source. 



Selling for Cash and Bnylng on Credit. 

One of the anomalies of railway management is that 
pertaining to its financial conduct. The ordinary 
stock and bond transactions and the dividends and 
interest pertaining thereto are not here referred to, 
but the income and outlays attaching to the conduct 
of the business of the road. In ordinary commercial 




The municipal Art Society. 

The exhibition of the sketches 
in the competition invited by 
the Municipal Art Society, for 
the decoration of the court room 
of Oyer and Terminer in the new 
Criminal Courts building of New 
York, has recently been held in 
the Vanderbilt gallery of the -:■ 

Pine Arts Society. Forty-seven 
sets of designs were submitted, 
which showed the decorators of 
the American school of art to 
good advantage. Mr. E. E. Sim- 
mons' design carried oS the first 
prize of $900, and he will eventu- 
ally complete the work in the court room,, when the 
finances of the society admit of paying the $4,500 ad- 
' ditional. The society is in a fiourishing condition and 
numbers between 700 and 800 members. Mr. Wm. A. 
GofBn, first vice-president of the society, recently as- 
sisted a committee of citizens in Cincinnati to form a 
Municipal Art Society in that city, so that the good 
work begun in New York is already stimulating other 
cities to have similar societies of their own. 

It is a curious and instructive fact that some of the 
grandest works of art ever made were produced under, 
the direction of a committee of citizetis which acted as 
a jury to judge of the merits of the works submitted to 
competition. Probably the most interesting competi" 
tion on record was that for the bronze doors of the 
Baptistery in Florence, won by Lorenzo Ghiberti, and 
the dome of the cathedral of Florence; won by Filippo 
Brunelleschi. Both of these works are of pre-eminent 
importance, and the story of the competition will live 
forever in the delightful pages of that prince of biogra- 
idiers Giorgio VasarL 




Golden Sands of the Pacific Coast. 

BT OI.ABKDCK M. BUEIn B.H., 8T. PAUL, HDIS. 

These auriferous deposits, denominated "black 
sands," occur at intervals from Takutat Bay, some 250 
miles north of Sitka, in Alaska, to Santa Cruz Bay, 
California, and have been worked for many years with 
primitive appliances — sluice box and pan — the gold 
being fine] flake or flour, less than twenty -five per cent 
being saved. These deposits, already mined, milled 
and on the dump, ready to work, contain a sufficient 
quantity of gold to more than pay the national debt, 
could it be saved ,- but the prospector, finding two hun- 
dred colors in his pan, little thinks that the color visi- 
ble to the naked eye is but the 1,000,000th part of a 
grain, finds 1 tso alluring that he at once rigs up a rough 
sluice box, and often sends a sample to an assayer who 
gives him returns from $5 to $40 per ton, wonders that 
he seldom makes more than $4 per day, though other 
methods have been pursued in attempting to separate 
the gold from the sands too numerous to relate. 

Accompanying the gold is found platinum and 
nearly all the platinoid metals. Cblorination has 
been tried without success, and the cyanide process 
' (McArthur-Forrest patent) proved a failure, the reason 
chiefly being that the magnetic 
iron, of which these deposits are 
largely composed, converts the 
cyanide of potassium into a f erro- 
cyanide, and the zinc used in 
precipitation is rendered inert by 
reason of its speedy oxidation in 
the humid saline atmosphere to 
which it must needs be subject- 
ed. On the Oregon coast, at the 
mouth of the Coquille, the camp 
of a thousand miners a few years 
since is now reduced to a single 
miner. There are old beaches 
miles back from the present 
beaches, with beds several feet 
in thickness, rich in gold, inex- 
haustible in extent, iinworked 
now and awaiting some method 
by which thepreciousmetal may 
be extracted. This state of 
a£fairs exists at Gold Beach, 
Port Orford, Taquina Bay, 
Peterson's Point, and over one 
hundred other localities. Yet 
each year sees its quota of 
Chinese working in th'eif crude 
manner and paying a royalty of 
$1 per foot for the privilege. 

The magnetic iron forms near- 
ly iVo) and is a mixture of the 
protoxide and sesquioxid6 of 
iron, having 72 parts metallic 
iron to 28 of oxygen. It is quite 
hard and scratches glass; strong- 
ly magnetic, it is the same as the 
loadstone, excepting that the 
latter possesses polarity. It is 
found in nature disseminated 
through granite, gneiss, mica, 
slate, syenite, hornblende slate, 
chlorite slate, and limestone, and 
is suitable for making the finest 
quality of steel. Zircon is also 
found, though too small to be 
noticed except mineralogically. 
-Science. 
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In some places boys are employed to test eggs by 
candle light. They earn $3 a week, and in about three 
months they go to the hospital suffering with sore 
eyes. 



IMPROVED ELECTBIC CAPSTANS. 

pursuits, and especially houses of large means, the rule' 
is to buy for cash and sell for credit, but in railroad 
operation this is entirely reversed ; they sell for cash 
and buy on credit. The charges for the transportation 
of passengers are collected in advance and for freight 
are collected on delivery, but the payments for pur- 
chases are in a majority of cases deferred as long as 
possible. This practically amounts to a discount of 
earnings and yet it is, as already stated, an almost 
universal practice. The fact is that railroads, as at 
present conducted, are run upon borrowed capitaL 
Some of it is borrowed on its bonds ; some from those 
of whom it purchases supplies : and 'some from its pa- 
trons in various ways which need not here be mention- 
ed. Its owners (if a property so covered up with debt 
as to consume in its carrying charges all its earnings 
may be said to have owners others than its creditors) 
rarely, if ever, supply the capital needed to conduct the 
business — another particular in which railway oper- 
ation dififers from ordinary commercial affairs. Pos- 
sibly when the stockholders of a road shall supply the 
money needed to operate upon a business basis this 
may not be the case, but until then it may be expect- 
ed that railroads will go on selling for cash and buying 
on credit — doing business on other people's money — to 
their loss. — Railway Review. 



How "Cream-colored" milk 
Is made. 

A writer in the Economic Ra- . 
view reveals some of the secrets 
of the milk trade, as discovered 
by himself in an attempt to run a London dairy upon 
honest principles. His first discovery was that all Lob- 
don milk had to be " dyed " to suit the London fancy. 
This is effected by mixing about one teaspoonf ul of 
liquid annatto, a vegetable dye of a harmless nature, 
with every eight quarts of milk. In vain he explained 
to his London customers that the proper color of most 
milk is white. " They insisted that my white milk 
was 'chalk and water,' anrf other people's 'cream-col- 
ored ' milk was creamy, beautiful, rich, and fresh. My 
milk was skimmed, etc. I gave way in this thing alone. 
I gave them their heart's desire — the cream-colored 
milk." 

Artificial Whalebone. 

Mr. Munck, according to the Oenie Gwil, has invent- 
ed a process for making artificial whalebona He 
treats leather by sulphide of sodium, then soaks it for 
24 or 86 hours in a weak solution of sulphate of potas- 
sium, and afterward stretches it on a frame. The skin 
is then dried slowly, and exposed to a temperature of 
50° to 60° C. The influence of light, combined with the 
action of the sulphate of potassium, renders the gela- 
tine insoluble in water. The skin is then submitt«d to 
pressure, and its properties are thus very nearly tjiofle 
of real whalebone as regards hardness and elasticity. 
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AH IKFBOTED CTTLTITATOS. 

Our engraving represents an ingenious machine con- 
structed by Messrs. C^aUand & (Jranjon. It is an im- 
proved cultivator that can be easily operated by one 
man. It appear to us as if it ought to be added to the 
most interesting of agricultural implements. It is 
assuredly destined to render services in substituting 
perfect mechanical work for labor that is laborious 
when done by hand. If we are to believe the docu- 
ments communicated to us by the manufac- 
turers, the ojjerator, having to exert a stress of 
but from nine to ten pounds upon the winch 
handles, can produce, through the combination 
of the gear wheels, a stress of from 440 to 450 
pounds upon the toothed cylinder, designed to 
dig up and turn over the earth. 

The principle of the invention consists in the 
use, for the digging and weeding of the ground, 
of a cylinder armed with steel teeth, to which 
is communicated a rotary motion for the pur- 
pose of causing the curved teeth to penetrate 
the earth. Upon operating the machine, the 
earth caught between the teeth is lifted and 
turned over in a continuous manner. The ma- 
chine, while operating, causes the carriage that 
supports it to move forward. The frame of 
this carriage is provided with a series of knives 
that pass between the teeth and cut and break 
the clods of earth at the moment that they are 
lifted. 

Our figure gives so correct ,an idea of the de- 
vice that it will not be necessary for us to give 
a long description of it. It will be seen that 
the apparatus consists of a central frame, car- 
ried by another frame on four wheels. The 
shaft, which is provided with large teeth or 
picks, constitutes the digging cylinder. A 
chain passing over the shaft engages at the top 
of the upright frame with a sprocket wheel that 
receives its motion from the winch handles. In order 
to regulate the tension of the chain, the sprocket 
wheel and gear wheels are mounted in a cap terminat- 
ing at the upper part of the frame. The apparatus, as 
we have said, is supported by four wheels, two in front 
and two behind. The wheels are mounted at the ex- 
tremity of levers jointed upon the axis of the digging 
tooL A special combination formed of connecting 
rods permits, through the winch handles, of raising or 
lowering the tool at will. This maneuver serves on the 
one hand to regulate the depth of the digging, and, 
on. another, to entirely lift the tool above the ground 
in order to permit of the moving about trf the appa- 
ratus. 

There is a slightly smaller size of the mechanical 
digger than the one shown in our engraving. It is pro- 
vided with two wheels only, but works in nearly the 
same manner as the first model. This cultivator may 
be advantageously employed for gardening and for 
the culture of all plants that are grown in rows, such 
as grapevines, beets, hops, tobacco, etc. The depth 
of the digging may be regulated at will. One man, 
with this machine, 
can perform the 
same work as five 
or six laborers 
using the mat- 
tock ; besides, the 
work is much bet- 
ter done, since the 
earth is turned up- 
side down and the 
clods are divided 
into small frag- 
ments through be- 
ing cut by the 
steel knives 
mounted between 
each row of teeth. 

The style here- 
w i t h figured is 
capable of dig- 
ging to a depth of 
from six to seven 
inches for a width 
of twenty-six 
inches. The small- 
est model digs to 
a depth of from 
four and one-half 
to five inches for a 
width of from 
eighteen to twen- 
ty inches. The 
weight of the ma- 
chine renders it easy to handle. The large size weighs 
308 pounds, and the small one from 32 to 132 pounds. 
Let us add that the operator, while the machine is in 
action, preserves a vertical position, which is much 
more hygienic than is that of the present method of 
working. — La Nature. 



liOng Distance Trmnsmlsslon of Steam. 

At a recent meeting of the American Society of 
Mechanical Engineers, Eckley B. Coxe described a 
method he had used in carrying steam a long distance. 
At a colliery they wished to carry steam to a water 
works about 4,500 feet over a hill from the boiler plant. 
A trough was made by nailing the edges of two boards 
together, so that they formed a right angle. The trough 
was supported by two stakes driven in the ground and 




AK IHPBOVED CTTLTIVATOS. 

crossing just beneath the trough. The pipe was laid 
in the trough resting on cast iron plates, the pipe sur- 
rounded by mineral wool and a similar inverted trough 
placed over the top. To allow expansions, a bend 
was made to one side at the top of the hill, and then 
it was turned back to its original direction. A large 
receiver was introduced in the pipe . at the pumps. 
This was made of three sheets of an old boiler, and 
was 34 inches in diameter. This also served as a sep- 
arator. As the elevation was 1,800 feet above the sea, 
the cold was excessive in the winter time, but this 
arrangement taa^beeninuse since 1877, has cost nothing 
for maintenance, and has given no tronble. Mr. Coxe 
believed that the secret in carrying steam long dis- 
tances to anengine without causing a drop in the steam 
pressure was in the uee of a receiver or reservoir. 



THE TOSFEDO BOAT DESTBOTEB HOBNET. 
We have in previous numbers given particulars of 
the two new sister torpedo boats Havock and Hornet, 
lately added to the British navy. Both are remark- 
able for speed. The Hornet has attained 28 33 knots 
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THE BEITISH TOEFEDO BOAT DESTBOTEB HOBNET. 



or 32J^ miles per hour, which is a little in excess of the 
speed of the new torpedo boat built in Germany for 
the Brazilian government, of which an illustration is 
given in our this week's Supplbmbnt. 

The Hornet is 180 feet long and 18 feet 6 inches wide, 
and is of the usual torpedo boat construction in gen- 
eral appearance. The Hornet has «ight boilers. The 
hull is divided into thirteen compartments by water- 
tight bulkheads, 76 feet amidshipa being, devoted to 



machinery space, and 30 feet abaft this to the ward- 
room and cabin, where the officers are berthed, while 
the crew is accommodated forward, the space under 
the turtle-back affording a commodious forejjeak. The 
full complement is forty-two, officers and crew. These 
boats differ from the torpedo boats proper in having at 
the ends watertight flats, which give the security of a 
double bottom. The bunker capacity is sixty tons, 
which gives a radius of action, on fuel carried, of 4,000 
miles at ten knots ; so that the vessels may be 
considered "ocean-going" in the widest sense, 
as they would never be likely to be required to 
go out of steaming distance of a British coal- 
ing port in time of war. The armament con- 
sists of one 12-pounder and two 6-pounder guns, 
one pair of swivel torpedo tubes on deck, and 
a built-in torpedo tube in the bow. These dis- 
chargers aru for 18 inch torpedoes. On her 
trial the mean draught of the hull of the Hor- 
net was 5 feet, but if the propeller be included, 
Ihe draught would be 7 feet 6 inches, as the 
blades project below the bottom. The dis- 
placement would be about 220 tons at this 
draught. 

The torpedo boat destroyers are all twin- 
screw, and the engines in the Hornet are of the 
ordinary tri-compound torpedo boat type, de- 
signed by Messrs. Yarrow. The cylinders are 
18 inches, 26 inches, and 39>{ inches in diameter, 
the stroke being 18 inches. There is a separate 
cylindrical condenser to each engine. The 
usual air-compressing, distilling, electric light, 
and other auxiliary machinery is carried. 
There are a 34 foot whale boat and two 20 foot 
Berthon boats. The safety valves on the 
boilers are arranged to lift at a pressure of 180 
lb. to the square inch. 

The boilers are the most interesting feature 
in this boat. The heating surface in each 
boiler is 1,027 square feet, and the bar surface 206 
square feet, the bars being 6 feet 6 inches long. The 
weight of each boiler with water and all fittings is 5 
tons 7 hundredweight, and it has been found on test 
that a single one of the Hornet's boilers will evaporate 
12,500 pounds of water per hour. The boilers are 
arranged in two groups of four, and are placed in two 
Separate stokeholds. 

»< • <♦ 

Seventy Miles an Honr. 

The special train bearing the Vanderbilt inspection 
party on the Lake Shore recently made some fast time 
between Cleveland and Buffalo. The run from Cleve- 
land to Erie, a distance of 95*^ miles, was made in 95 
minutes, including a four minute stopat Ashtabula for 
water, making the total running time for the 95 miles 
91 minutes. From Collinwood yards an 88 mile 'run 
was made in 82 minutes, includinganotherf our minute 
stop. From Collinwood to Saybrook, a distance of 43 
miles, was made in 36 minutes, or at a rate of 70 miles 
hour. The run from Kingsville to Dock Junction, 33 
miles, was made in 28 minutes, or a rate of 70*7 miles 

an hour, the fast- 
est time ever 
made on this divi- 
sion of the road. 
The locomotive 
pulling the train 
was No. 188, one 
of the Brooks Lo- 
comotive Works 
10-wheel passen- 
ger engines. This 
run would seem 
to disprove the 
statement made 
by some railway 
experts that only 
an 8-wheel type 
of locomotive was 
adapted for high 
speed. 

Lehigh Valley 
engine 655, lately 
rebuilt, was tried 
between Buffalo 
and Batavia, N. 
y., on May 7, and 
ran a mile in the 
face of a strong 
wind at the rate 
of 82i miles per 
hour. It is ex- 
pected this engine 
will be able to 
average 70 miles an hour drawing a heavy passenger 
train. 



Chlobihb water decomposes so readily that if found 
at all in the stores it is generally of poor quality. 
Sealed glass tubes containing five grammes of liquid 
chlorine are now to be had in commerce. With one of 
these it is possible to extemporaneously prepare one 
kilo, of chlorine water. 
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The High-Speed Brake Trials. 

The trials of the Westinghouse high-speed brake on 
the Pennsylvania Railroad, April 10 and 11, were a 
disappointment, the wheels being slid by the great 
pressure, and the stops being longer than those made 
with the ordinary quick-acting brake. The rails were 
In bad condition, however, and this undoubtedly con- 
tributed to the result. 

The trials were conducted by oflBcialsof the Pennsyl- 
vania Railroad in the presence of representatives of 
the brake company and various railroad companies. 
The place selected was on the Philadelphia division, 
and the plan was to run two trains on parallel tracks 
at the same speed and apply the brakes at the same 
moment. One train was fitted with the high-speed 
brake, having a foundation brake which gave a lever- 
age of 180 per cent with an emergency application and 
khe regular air pressure. The pressure in the cylinder 
was decreased approximately with the speed by a 
pressure release valve, until the brake power was re- 
duced to the regular amount, viz., 90 per cent of the 
weight on the wheels. The other train was fitted with 
the regular quick-acting brake, giving a brake power 
of 90 per cent of the weight. The result of three simul- 



referring to the various classifications and nomencla- ; sumably, by either \ the gripman or conductor of a 
tures of clouds, of which that proposed by Luke How- 
ard in 1803 is still in general use, Mr. Inwards said that 
whatever system of naming and classifying clouds be 
adopted, it should depend on the heights of the various 
clouds in the air, and he gave a few rough rules by 
which the comparative altitudes of the clouds may be 
judged when there is no time or opportunity to make 
exact measurements. Among the indications by which 
a cloud's height iu the air may be gathered are its form 
and outline, its shade or shadow, its apparent size and 
movement, its perspective effect, and the length of 
time it remains directly illuminated after sunset. By 
the last method some clouds have been estimated to 
have been at least ten miles above the surface of the 
earth. The cloud velocities a thigh altitudes have been 
carefully noted at the Blue Hill Observatory, Mass., 
U. 8. A., and show, practically, that at about five 
miles height the movement is three times as fast in 



When the conductor raises the cover of the manhole 
he lifts the automatic by means of its handle. This 
strikes one in each power house, on either the large or 
small gong, according to the location of the automatic 
sending the signal. This is all he is expected to do, 
except to replace the cover, which he cannot do without 
first depressing the handle of the automatic. Raising 
the automatic to send the first signal, " winds up," so 
to speak, the mechanism of the automatic, so that it is 
prepared to send its own number automatically when 
the tripping occurs. 

Every signal sent is printed upon a tape, and the 
time of its receipt is also recorded. 

When a signal is received the wrecking wagon from 
the nearest station is sent to the automatic from which 
the signal was sent. This carries a telephone, by 
means of which conversation can be canftd on with 



summer and six times in winter as compared with the .either telephone station oreither powerhouse. After 

currents on tne earth's surface. j the trouble has been remedied, the automatic is again 

*■'■■* I brought into use to signal the englneroom. Theauto- 



Cable Tramivay Signaling System. 

In cable tramway work in America, where, as a rule, 
taneous runs was that in each case the high-speed ; says the Railway World, a speed considerably greater 
brake slid the wheels and did not stop in as short a 1 than would be permitted in England is usual, the ab- 
distance as the ordinary quick-acting brake; at forty- ;sence of some method of instantaneous communication 
four miles per hour the stops were 712 feet and 800 with the engine room has been not infrequently the 



respectively ; at fifty-seven and one-half miles they 
were 1,593 feet and 1,636 feet ; at fifty-nine miles, 1,323 
feet and 1,454 feet. The track was a down grade of 
about 27 feet per mile. 

After these trials two runs were made with the train 
fitted with the quick-acting brake, using also the pres- 
sure release valve and employing 100 pounds air pres- 
sure. The pressures rose to 80 pounds in the cylinder 
and at fifty-seven and one-half miles the stop was made 
in 1,155 feet and at sixty-two miles in 1,325 feet. By 
comparing this with the record of the same trains 



cause of serious accidents. While the gripman of a 
cable car has ordinarily complete control of its move- 
ments, there is just the possibility of ,the gripper be- 
coming entangled with "the cable in case of a partial 
fracture of the latter, so that the gripman may find it 
impossible to drop the cable. In this case the car con- 
tinues its course with a speed equal to that of the cable 
until the accident has been notified to the power sta- 
tions, and the cable has been stopped by shutting off 
steam from the engines. Meanwhile, the danger tope- 
destrians and general traflScisimmlnent, astheconduc 



matic is raised once for each time it is desired to stiike 
the gong. 

From the foregoing it will be seen that the cable oao 
be quickly stopped by any employe of the company, 
the engineers considering the notice to stop as impera- 
tive. 

The fact that the automatics are operated by the 
breaking of a closed circuit is a point of the greatest 
value. As is well known, it means that upon the 
breaking of the circuit at any point, and from any 
cause, the signal is instantly transmitted to each sta- 
tion. If this signal is not followed within a reasonable 
time by the number of an automatic, the conclusion is 
reached that the circuit is broken, and repair to the 
line is needed. 



using ordinary pressures and without the pressure i toris powerless to check the speed of the car. Instances 
release valve, it will be seen that much better stops \ of this occurred soon after the opening of the new 
were made. \ cable line on Broadway, New York, before the grip- 



Iilftlng a liOcomotlve nnder DIfflcnIties. 

The Portland Trawscripi gives the following account 
of the raising of a Canadian Pacific mogul engine that 
ran off an embankment into Harvey Lake on the night 



It may be argued that the condition of the rails was 
against the high-speed brakes, but probably a power- 
ful brake is never required more than when a high- 



men had become accustomed to the management of the ; of January 13. The work was carried on under great 



cable, and on one or two occasions a runaway car did 
serious damage before the cable could be stopped. As 



speed train is trying to make its schedule time in bad ; a consequence, the system was subjected to much un 



weather. At first sight the conclusion seems inevit- 
able that with this brake too great a leverage has been 
employed. But we have heard no one speculate upon 
the results if the stops had been made at seventy-five 
or eighty miles per hour. We doubt if the wheels 
would have- slid. And those are the speeds at which 
we understood this brake was to have been most ser- 
viceable. Certainly we are waking up to the require- 
ments of the case at a very late date, if we must have 
a new form of brake for stops at forty -five, fifty or 
fifty-five miles per hour. 

But granting that the brake would have met expec- 
tations at really high speed, is it not going to be a 
source of danger and expense if improperly applied at 
speeds under forty -five miles per hour ? The on#&un- 
dred pound pressure quick-acting brake, on the other 
hand, has already done good service on the Empire 
State Express, and is a great step in advance of the 
present practice for high-speed trains. We are inform- 
ed that the Pennsylvania Railroad will use it on its 
fast trains. — RaUvoay Engineering. 

^ < » > ^i 

Phenomena of the Upper Air. 

At a recent meeting of the Royal Meteorological So- 
ciety at the Institution of Civil Engineers. London, Mr. 
Richard Inwards, F.R. A 8., the president, delivered an 
address on " Some Phenomeda of the Upper Air." He 
said that there are three principal ways in which the 



merited abuse, which, now that the gripmen have ac- 
quired experience and accidents no longer happen, has 
turned to commendation. But the misfortunes of the 
Broadway line have resulted in the invention of an 



difficulties, with the thermometer often being 30° below 
zero, and a snow blowing over the lake at times more 
than 50 miles an hour, causing a suspension of the work 
for days at a time. In preparing to raise the locomo 
tive, weighing 60 tons, sixteen holes, 3>^ Inches dia- 
meter and 20 inches deep, were drilled in the solid rock 
and as many steel posts were planted and set in lead. 



electric signaling system, embodying some novel fea- These were for fastening guy liijes and purchases, and 
tiires, which apparently precludes the possibility of ; the men who drilled and set the posts were kept from 
any danger from a stranded cable, even in the case of ; freezingf by the aid of fires kindled upon the snow. A 
the most unskilled gripman. \ number of ingenious fastenings for purchase blocks 



The system is now in working order on the Third 
Avenue Cable Railroad, of New York. This line ex- 
tends from the Post Office to 130th Street, and is 
worked by two power stations; one located at Bayard 
Street and the other at 65th Street. From the former 
the cable extends south to the Post Office and north to 
Sixth Street, about a mile in each direction; from the 
latter are driven two cables — one to Sixth Street, a dis- 
tance of i% miles, and the other to 130th Street, a dis- 
tance of 334 miles. Throughout all these lines has been 
installed the new signaling system, of which Mr. Fred 
Pearce, of New York, is the inventor and manufac- 
turer. 

With this apparatus it is possible to signal either 
powerstation from any point of the road. There is prac- 
tically but one warning that a car conductor requires to 



were made very near the track by sinking heavy oak 
timbers in trenches at the ends of the ties that were 
tamped with gravel and wet, which after twenty -four 
hours were frozen so solid that they were quite as 
strong as the iron fastenings upon the bluff. Very 
heavy shear poles, 30 feet in length, were built and 
erected to overhang the embankment, and were pro- 
vided with two sets of very heavy ship blocks and falls 
for lifting, and two of equal strength were placed in 
position for pulling from the bluff. As no diver was 
employed, everything was done from the surface, and 
every precaution was taken to prevent delay to trains. 
By the aid of a swinging mirror attached to a long 
pole, with light thrown upon it in the night by a dark 
lantern, successful fastenings were made to the engine 
15 feet under water with heavy grappling hook^. The 



send;thatis, " Stop thecable." This would occur only : driving wheels were badly entangled in bowlders, ren- 



when he was unable to detach the gripper; in every 
other case he can drop the cable and stop his car with- 
out the necessity of communicating with the power 
higher atmosphere may be studied : (1) By living in it ■ station. But the new system provides for an indefinite 



on some of the great mountain chains which pierce 
many miles into the air in various parts of the globe; 
(2) by ascending into it by means of balloons; and (3) 
by the study wf the upper currents as shown to our 
sight by the movements of the clouds. 

After describing the effects of rarefied air on animal 
life and natural phenomena, Mr. Inwards proceeded to 
give an account of various balloon ascents which 
had been undertaken with the object of making 
meteorological observations. 

In 1850 Messrs. Barral and Bixio, when they had as- 
cended to 20,000 feet, found the temperature had sunk 
to 15° Fah., but this was in a cloud, and on emerging 
from this 3,000 feet higher, the temperature fell as low 



number of signals, and in addition secures coipmunica- 
tion with any one of the five stations. 

Placed between the tracks, at regular distances from 
each other, are manholes, each containing a so-called 
"automatic," from which lead the wires of cables i^ 
the power house and telephonic stations. 



dering it next to impossible to move the monster. With 
three locomotives working upon independent pur- 
chases, and aided by the buoyancy help of the water, it 
was finally drawn to the surface. At one time, while 
attempting to raise the engine and tender, it vasfound 
that the locomotives were exerting a force of 240 tons. 
^ ( » > o 



Hoir to Give a Fomentation. 

Only those who have not tried the remedial effects 
Plug of water, both hot and cold, doubt its efficacy in many 
switches are provided, where the wires of the telephone ; forms of disease. It is perfectly safe to apply a f omen- 
can be attached when it is necessary to talk from any tatlon in case of severe pain before a physician is sum- 
manhole to any other manhole, or to any of the sta- ;mo^ed, and very often it relieves the sufferer before he 



tions. 



[ arrives.- This is the way to do it : Take half a dozen 



Each signal sent consists of a certain number of thicknesses of flannel large enough to more than cover 
strokes on a gong, each having an arbitrary meaning. ' the seat of the pain, fasten them together, for con- 
One stroke means "stop the cable;" two strokes, " go venience in handling, wring them out of very hot 
easy;" three strokes, " go ahead;" four strokes, " fire." ■ water (use a clothes wringer to save the hands) and ap- 



as minus 38°, or 70° below freezing point. In 1862 Mr. [ In the engine room of each powerhouseare two gongs, j ply as hot as the patient can bear it. A dry flannel 
Glaisher and Mr. Coxwell made their famous ascent, [ a large one and a small one, and on these gongs the 1 may be put between the skin and the wet cloth, if pre- 
when they reached an altitude of about seven miles i signals are sounded. Two gongs are used in order to ■ ferred, and over all a large flannel should be placed to 



from the earth. A short time ago a balloon, without 
an aeronaut, but having a set of self-recording instru- 
ments attached, was sent up in France, and from the 
records obtained it is shown that a height of about ten 
miles was attained, and that the temperature fell to 
minus 104'* Fah. 
Clouds are simply a form of water made visible by 



distinguish between the different portions of the road. 
When the larger gong rings it means that one of the 
65th Street cables must be stopped instantly, and the 
engineer at the Bayard Street house Knows that the 
difficulty is not with his line. At the same time an 
annunciator is dropped at the signal box in the 65th 
Street house to indicate whether the "up "or "down" 



keep the heat in. When the cloth begins to feel cold, 
it should be wrung again. Three or four applications 
will generally relieve a stiff neck or an attack of rheu- 
matism in a joint. 

A fomentation may be needed when there is no hot 
water in the house. It may be quickly prepared by 
wringing out the flannel compress in cold water, layiriff 



the cooling of the air, which previously held the water cable from that house is in trouble. When the smaller , it between the folds of newspaper andputting it on a 



in the form of invisible vapor. Every cloud may be re- 
garded as the top of an invisible warm column or cur- 
rent thrusting its way into a colder body of air. After 



gong rings the Bayard cable is stopped, and the 65th | hot stove or holding it around a stove pipe until hot. 
Street house ignores the signal. So far, this only pro- The paper protects the cloth, and when steam begins 
vldes for the stopping of either cable, and is done, pre- to come out can be easily removed. 
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BICTCLE EZEKCISES AT LEIPZIG. 

" Professional Riding for the Championship of 
Europe for 1894." Under this title two of the most 
celebrated artistic riders competed in Albert Hall of 
the Crystal Palace at Leipzig on January 25 last. 
They were the American, N. C. Kaufmann, and the 
Frenchman, August Gouget. Kaufmann had often 
been in competition with Gouget, and has now won the 
championship. The competition was so arranged that 
the champion was to perform feats which were to be 
performed afterward by his adversary, and vice versa. 
There were two referees, who were to select a third. 
These three judges chose a jury consisting of five men, 
who were to fix the number of points to be given, the 
highest number of points to be given for one exercise 
being five. The two competitors put up a stake of 
1,000 marks ($238), and besides this the victor received 
a gold medal worth 300 marks ($71). The contest 
lasted four hours, and was 
watched with the greatest 
interest by an audience of 
thousands. Each rider per- 
formed feats in his own way 
on cycles of all kinds. While 
the Frenchman excelled more 
in gymnastics and acrobatic 
feats than in balancing, Kauf- 
mann surprised the audience 
by a number of tricks such 
as had never been seen be- 
fore, which he performed with 
wonderful skill, surety and 
elegance. Kaufmann won by 
284 4-5 points against 228 2-5 
points. 

In the accompanying en- 
graving we show a number of 
the exercises which were per- 
formed by the two men. 
Figs. 1 to 6 being feats per- 
formed by Kaufmann, some 
of which were well copied by 
Gouget, and others not as 
well ; while Figs. 7 to 10 illus- 
trate exercises in which Gou- 
get far surpassed his oppon- 
ent. The remarkable exer- 
cises on the steps and ladder 
were not attempted by Kauf- 
mann. Gouget was not to be 
scorned as an opponent. — 
lilustrirte Zeitung. 



polls and sat in the jury box. It is an experiment 
which may or may not turn out wisely. — Med. Reeurd. 



Tbe Fall RlTer lilner Frlscllla. 

The trial trip of the Priscilla, the new steel passen- 
ger steamer of the Fall River line, -the largest side- 
wheel steamer afloat, took place May 9. Her speed is 
20 knots an hour. The hull of the Priscilla, built by 
the John B. Roach Company, of Chester, Pa., is 423>^ 
feet long on the water line, 52 feet on the beam, and 
20J^ feet in depth, divided into 61 water-tight com- 
partments. The main engine has 8,500 horse power, 
and drives a pair of feathering paddle wheels, 35 feet 
in diameter. The engines and boilers are similar to 
those in the other Fall River boats, except that the 
motive power is greatly increased. The boilers— ten 
' in number— are of the single-ended Scotch type, max- 



Woman's SaffraKe and 
Woman's Brain. 



The present very active and 
enlightening agitation over 
the question of woman's suf- 
frage calls up again the many 
now established facts about 
the physiological differences 
in the nervous system of the 
sexes. Not very long ago. Sir 
James Crichton Brown deliv- 
ered a series of lectures in 
which he aimed to show, from 
actual data, that the brains 
of women were not only rela- 
tively smaller, but essentially 
different in structural ar- 
rangement and functional 
characteristics from those of 
men. He in particular showed 
that the vertebral arteries in 
women are larger in propor- 
tion to the carotids than they 
are in men, and that the cere- 
bellum and posterior parts of 
the brain were therefore more 
nourished proportionately. 
The brain of woman is four 
per cent smaller than that of 
man after deducting the fac- 
tors of height and weight (Debierre), and woman's brain, 
ae soon as it reaches its apogee, immediately begins to 
decline in weight, so that senile atrophy is manifested 
sooner than in man. 

There is no doubt, we believe, in the minds of physiol- 
ogists that the mental characteristics of women have a 
structural basis in the conformation and amount of her 
nervous tissues, and that no amount of training will 
make the male and female brain alike. 

Of course, all this does not in the least prove that 
woman's mind is not adapted to the demands of sufl- 
rage, or of political, jury, and militia duty. It only 
shows that the result of conferring suffrage cannot be 
positively predicted either one way or the other, 
since it would be injecting into our political system an 
entirely new factor. 

We admire the eloquence and are affected by the en- 
thusiasm of the agitators for and against suffrage. But 
we have littlefaith in those who assure us that it would 
Surely be a blessing— or a curse — if women went to the 




BICYCLE EXEBCISES AT LEIPZIG. 

imum pressure 150 pounds. The boilers have a mean 
diameter of 14 feet and are 14J^ feet long. The 
steamer is provided with two large fire and wrecking 
pumps on the main deck. The engines and boilers 
were made at the works of W. & A. Fletcher, Hobo- 
ken, N. J. 

The Priscilla is decorated in the style of the Italian 
Renaissance. The great staircase, which from time 
immemorable has been a distinctive feature of the 
American side-wheeler, is of solid mahogany. The 
quarter-deck is laid in marble mosaic. The dining 
room is finished in mahogany. Five decks permit of 
large rooms for the use of the passengers, the saloon 
being particularly fine. There are 361 staterooms, and 
in the cabins are 219 berths. The steamer is lighted 
by 1,900 incandescent lamps, and there is also a cold 
storage plant. The Priscilla will carry, in addition to 
her cabin passengers, 89 second-class passengers. The 
total cost of this magnificent vessel, when complete, 
will belf 1,500,000. 



Tbe Army as a Hlgb Scbool. 

We gave prominence to Captain Bums' proposed 
system of army education in accordance with our gene- 
ral policy of encouraging discussion on subjects relating 
to the interest of the services. There is another side 
to the question, and this is presented in a communica- 
tion we have just received. Our correspondent asks a 
question that is being asked by many other oflBcers of 
the army, and that why the district school should be 
brought into the army; why in time of peace men who 
are not even possessed of a common school education 
should be enlisted for the army. The country has a 
schoolsystem, agoodone, free to all whochoose toavail 
themselves of it. A young man whose early youth has 
been so misspent that he is an ignoramus at the age of 
twenty-one should not, our correspondent thinks, be 
allowed to encumber the service. It is nothing to the 
purpose to say that his want of the knowledge that 
every American boy of four- 
teen ought to possess is his 
misfortune, not his fault; 
that the necessity of working 
for a living has kept him ^ 
away from school. The same 
plea may be advanced, rela- 
tively, by the youth wi-tk a 
spinal curvature, that he is 
not to blame for the disquali- 
fication. There is fio lack of 
young men who are fit, men- 
tally as well as physically, for 
the ranks. The recruit is to 
be a soldier, and if, after he 
has enlisted, he is to pass a 
portion of his time in learn- 
ing what every young Ameri- 
can is supposed to know, so 
much time is taken from that 
which might be spent in 
teaching him how to become 
a soldier. When the recruit 
goes to the post school, he does 
so by order; he is thus miade 
to feel his ignorance, and that 
he is in this respect apart 
from andbeneath his fellows, 
and he does not like it. That 
is to say, the American youth 
does not. The foreigner who 
enlists for food, shelter, pay, 
and clothing, cares very little 
about anything else, for he 
has always been under some- 
body in the Fatherland. 

Many of the enlisted men 
who make up the vast Euro- 
pean armies are necessarily 
recruited from the peasantry 
who are dull naturally, and 
ignorant from force of circum- 
stances. Such men offer a 
fine field to the schoolmaster. 
But with an army of only 
25,000 men we can afford to 
be more circumspect and to 
reject applicants who have 
not already received the ele- 
mentary instruction that 
Europeans find necessary to 
administer to their untaught 
masses. The American youth 
is usually in advance of it; 
and if the recruiting oflBcers 
will exert themselves the new 
men who come into the ser- 
vice need not be a stupid lot. 
Let there be a system of' in- 
struction at all posts, but let 
it be military in its trend, our 
correspondent argues, and 
serve for those who show apti- 
tude for the position of non- 
commissioned oflBcer and for 
those who desire to go up for examination for commis- 
sions. Let the instruction be of such a nature as to 
create in the mind of the soldier the conviction that he 
is bound to make fair return to his country for its fos- 
tering care of him and of his home. — Army and Navy 
Journal. 






From many observations and experiments M. Ph. 
Lenard finds that drops of water falling upon water or 
wet bodies generate electricity, the water becoming 
electrified positively, and the air escaping negatively 
electrified from the foot of the fall, and light impuri- 
ties in the water diminish the effect considerably. The 
essential conditions of electrification are the concus- 
sions among the drops themselves and against the we 
rock, no effect being due to the water's fall through 
the air and its dispersibn by it. A jet of water falling 
from an insulated tank to an insulated pail eleci>rified 
the latter positively, wh'ile the negative . electrifloetion 
Of the surrounding air grew to several hundred Tolts. 
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B£C£NTLT PATENTED IHTENTI0N8. 
Railway AppUmnces* 

Car Coupling. — Charles H. Smith, 

Binnini^haiD, AJa. This Is aDlmproTementin the sid«- 
latching type of coupler, and the I invention provides 
novel, simple, and efficient means for connecting sach a 
coapling with the elongated coapling link of an oidiimry 
link and pin coapling, aiflo providing an attachment for 
the drawhead of a side-latching car coapling which will 
prevent the drawhead from falling apon the track in case 
it becomes detached from the car frame at its rear end, 
together with a novel means for ancoaplin^ a partly de- 
tached drawhead. 

Lubricator for Car or Other Ax- 

ZiES.— John S. WashboiDj Hackensack, N. J. Although 
more eepeciallj designed for raDroad ose, this improve- 
ment is ateo applicable to shaf te of stationary machinery 
In mille or elsewhere, where the shafts have end play in 
addition to their rotarj motion. The box has a lower 
oilchamber or space, 'and carries a fzee-rockingl oil-lifting 
apron operated by the end play of the axle to raise the 
oil lifter and convey the lubricant from the well to the 
jonmBl, which will thus be positively and automatically 
lubricated with but little or no friction. There may also 
be arrange on the opposite side of the box a sponge car- 
ried by a spring to more effectnally promote the'distribn- 
tion of oil along the axle journal. 

Switch Working Mechanism.— Ro- 
bert B.Brackeisberg and George G. Edwards, Portland, 
OreiEOn. These inventors have made an improvement 
in devices to automatically throw a switch by the move- 
Qient of a ti^h^ and which will also close the switch. 
The mechanism is of a simple and substantial character, 
and may be connected with any ordinary switch or switch 
stand, the connection being so made that the switch may 
be operated by hand in the usual way, and also operated 
by the tz^n without interfering with the switch stand. 



zle has a gravity-actuated goatd piece at the nose, per- [able winglnlthe'chute aud a latch opera tively connected 
mitting cattle or horses on which it is applied to eat ? with the wing and adapted to engage either of the 
grass or herbage with their heads in lowered position, ' notches to lock the tilting box in either of its normal 
while the parts automatically adjust themselves when f positions. 

the head is elevated to dose and lock the front of the [ g^^ HOLDER.— Georee S. Ingle, 
muzzle, preventing the «T>lmaU from injuring fruit 1 ,, mi , j m^i 1 *j • * ..i 

^^ t i EvansviUe, Ind. This invention comprises a portable 

^^^ ' ' frame with apright« in which slides a platform, and 



Animal Trap.— Frank D. Hay, Keo- 
kuk, lowa. This trap has a dumping platform which 
forms a perfect support for an animal entering, but which 
acts to deposit the animal, after entry, into prison com- 
partment, from which escape is impossible. The trap is 
especially designed to catch and cage rats and mice. 



[ means for raising, lowering, and locking it, a detach- 
' able spout or chute being vertically adjustable on the 
, standard, and there being movable hooks attached to the 
( spout for supporting the mouth of a bag and hold- 
I log it open while being Ailed with grain. By means of 
: the adjustable platform, bags, barrels, etc., may be 

Clothes Link Support.— Charles G. i'^^^ "^^ ^ »'"='' ^^^^^ that they m«y be con- 

veniently handled. 

Copt Holder. — Rosecrans Sheldon, 



Electrical. 

Commutator Brush.— Rudolf Kers- 

b«rg, Hohenlimburg, Germany. This brush consists of 
a metallic cloth or fabric formed of wire spirals screwing 
one in the other, single wire spirals being inclosed in the 
fabric. The device is simple, durable, and efficient, and 
BO ananged as to prevent the dust arising from the con- 
tact of the brush with the commutator from settling In 
or adhfiring to the parte forming the briuh. 



AKrlcnltnral* 

Plow.— John D. Burkhart, Charlie H. 

WsAacman, and John D. Smith, Dayton, Washington. 
These inventors have made an improvement in combined 
hUlaid e and sulky plows, providing a double plow caziyln g 
a righthandand left hand share, and means whereby 
either plow may be readily carried to and from engage- 
ment with the ground. The forward axle may also be 
adjusted Independently of the adjustment of the plow- 
tfiaics, and either beam and:it^hare may be disconnected 
itom the cania^, both beams being normally connected 
iv)& the cania^ in sueh niamiertfaatoiDe plow will ride 
ViKm a swiveled tviieel on the land, independent of the 
other plow, in position for work. 

Mower. — Richard McGabey, Walla 

Walla, Washington. This ia an improvement in ma- 
chines having the finger bar and sickle located at the 
ftont, ahead of the team, the invention providing a con- 
stznction whereby the team can draw the machine with 
lese labor than when attached to a side bar machine, the 
mafhin e being more readily manipulated, and adapted to 
be diicctfd str^ght across a field or worked along a hill- 
side. The sickles are in view of the driver, who com- 
pletely controls every part of the machine, in which 
there are less than the usual number of parts, so that it 
can be very economically and strongly made. 

Cheese-Forming Machine. — Henry 

B.Van Eyck, Zeeland, Mich. To work soft cheese into 
proper form, and cut it into cakes according to a prede- 
termined weight, is the design of this machine, in which 
the invention consists principally of a conveying and 
agitating screw operating in a casing having a contracted 
outlet discha^ing onto a conveyer belt propelled by the 
cheese discharged from the outlet, the speed of the belt 
bdng gov^ned by the weight of the cheese on lU 

Band Cutter and Feeder. — William 

8. Van Wechel and Dennes L. Wynia, Orange City, 
Iowa. These inventors have designed a simple and in- 
expensive mechanism to be connected with any ordinary 
thrashing machine, to feed bundles of grain to the cylin- 
der, cut their bands and separate them so that the un- 
thraahed grain -will be evenly fed. The machine is 
adjustable for bundles of different sizes, is designed to 
be thoroughly efficient, and not liable easily to get out of 
repair. 



Norlin and Prank Llndstrom, Marquette, Eansas. The 
line is, according to this invention, made fast at one end, 
and is pendent near its other end on a rotatable pulley, 
there being a weight on the pendent end of the line, 
while there are link bars loose on the line adapted to en- 
gage hooks on the supports. The improvement affords 
ready means of pladng clothes on the line and making 
the line taut without the nseof props. 

Hat OR Bonnet Holder.— Isaac D. 

Van Gorder, Niles, Mich. This is a novel supporting 
device particularly adapted for the adjustable support of 
a trimmed hat or bonnet, either in a shipping box or on 



Chicago, HI. This is a device of simple construction, on 
which a book or manuscript may be x^sdil y fastened 
and held at any desired angle. It also has an aligning 
aim adapted to move over the lines to be copied to in- 
dicate the progress of the copying, simple means being 
provided for moving the line arm line by line by merely 
touching the handle. 

Stamp Holder and Moistener.— 

George Loomis, Parkersburg, West Va. In the front 
portion of this box is a sponge cup, at the rear of which 



a display stand, so as to securely hold the article in a d»- i are vertical stamp compartments in which the stamps He 
sired position, and avoid dlslodgment, while it may be ' singly, -oue upon the other, on spring-pressed plates, 
readily removed when desired without injury. The ; whereby they will be normally raised to about the level 
holder consists principally of a base to be secured to the '[ of the box, from which they are removed separately and 
bottom of a box, and having tt socket in which is held drawn over the top of the sponge. 



a standard caziyin g two pairs of horizontally projecting 
and curved limbs. 

Mattress Filling. Machine. — Will- 
iam H. Putn^n, Durand,Mich. This machine has upper 
and lower stretches of pliable material, a follower, a take- 
up mecha^iism, and side and top and bottom boards, by 
means of which the filling may be readily and conve- 
niently held in proper quantity and perfect distribution, 
and fed in that shape to the casing, the filling while being 
forced into the casing having pressure equalized upon it 
to such an extent that no portion of the filling will be diB- 
turbed while it Isbein^; placed in the casing. The ma- 
chine is of durable and inexpensive construction, and 
readily adjustable to produce mattresses of different 
sizes. 

Sofa Bed. — Eric Sodergren, Brooklyn, 

N. Y. This inventor has dei^gned a compact construc- 
tion affording a receptable at one end of the sofa, and 
within the sofa frame a vertically adjustable spring bed, 
connet^ted with the sofa seat so as to be elevated when 
the seat piece is elevated, and thus removed from the 
top of the sofa frame, and to be automatically depressed 
to a horizontal plane by a return of theseat piece. The 
sofa is thus readily convertible into a single bed that 
does not take up more fioor space than the sofa. 

Device for Liberating Animals. — 

Charles C. Partridge, Hyde Park, Mass. This improve- 
mentis specially designed for releasing hors^ from the 
fastenings in their stalls in case of fire, and leading them 
out of the stable. In connetidon vrifh sliding partitions 
between the stalls are locking devices connected with a 
cable operatfld by a drum mechanism on the outside of 
the building, whereby the animals connected with the 
releasing cable will be forced to move therewith, and 
will thus be led out of the building. 

Making Stained Glass Panels.— 

HenryC. Hughes, London, England. This invention 
is an improvement on a former patented invention of 
the same inventor, for welding together differently col- 
ored pieces of glass in artistic design, and painted with 
vitriflable enamel color, substituting in the process a 



Pasteurizing and Racking Off 

Beer.— Adelbert O. MflUer and Andreas Giesen, Fre- 
mont, Neb. These inventors have devised a very cheap 
and simple apparatus through which beer to be racked 
or botQed may ran in a constant stream, and by means 
of which the beer may also be sterilized and cooled to its 
proper temperature. The operation is such that the 
froth is kept back and the beer is delivered without loss 
of carbonic acid gas. 

Registering Measures of Liquids. 

— Francis Gerau, Brooklyn, N. T. This is a device to 
be attached to a faucet, to indicate and register the num- 
ber of glasses or measures of liquid drawn from a cask 
or baircl. The construction of the mechanism is such 
that, when connected with a faucet for drawing beer or 
ale, it registers only when the device is turned in one 
direction, enabling the glass or measure to be brought 
beneath th^ faucet as many times as necessary to proper- 
lyflllit. 

Design for a Bottle. — Alphons 

Dryfoos, New Tork City. The cross section of this bot- 
tle is approximately triangular, but with one of the sides 
of the triangle convexed to form the segment of a circle. 
Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



irZW BOOKS AUB PUBLICATIONS. 

The Century Cook Book and Family 
Medical Adviser. By Jennie A. 
Hausay. Chicago : Laird & Lee. 1894. 
16mo. Pp. 353, illustrated. Paper. 
Price 35 cents. 

This low-priced receipt book contains a large number 
of plain practical receipts in which all foreign names for 
dishes or their ingredients are eliminated.^ The work is 
profusely illustrated. The sections devoted to '* Table 
Etiquette" and ** How to Keep Persons and Things Neat 



and Freah " are especially valuable. The medical sec- 
cheaper and better material than sheet platinum, and ; tion treats of emerifencies and all the dieea^s which are 
providing also an improved bed upon which the welding ; so ill-advisedJy treated in receipt books, such as con- 
is effected, the bed replacing the fire clay slab previously sumption and scarlet fever. 



Mlace ] la neon ■« 

Milk Wagon.— Nicholas Milbank, New 

York City. This wagon is especially devised for the 
carriage of bottled milk in the boxes in which the milk 
W9B primarily packed, thus avoiding the necessity of 
extra handling of the milk, which is carried in this im- 
proved wagon in a manner most convenient for re- 
moval. 

Horse Cover.— Edward H. Cooper, 

Fond du Lac, Wis. As an imj^oved article of manuf ac- 
toie, this Inventor has devised a form of blanketfasten- 
Ing, permitting the blanket to be drawn closely to the 
animal at the ftoat, or left loose as maybe desired, 
anovel form of giith hook aiding in such adjustment. 

Horse Shoe.— Frederick W. Bach, 

New York City. This shoe is provided on opposite Qides 
with a series of calks arranged diagonali^i with the 
outer portions ahead of the inner ^tnti^ons, thue^if^d- 
tng the effective bearing points of the several calks oyer 
a pretty large surface. The calks are not continued to 
ttLe outercnrve of the shoe, and are not liable to injure 
tlie horse's legs or feet, but they give the shoe a strong 
grip on the ground to prevent the dipping of the horse 
fn any direction, when either pulling or backing. 

Animal Muzzle. — Thomas H. John- 

Btm, Plymoatb, Fla. A frame fitting the animal's mnz- 



designed. 

Cutting Machine. — Perry E. Wilson 

and Philip M. Hesch, Jr., TitusvlUe, Pa. This invention 
relates to machines adapted to cut paper, asbestos cloth, 
etc., from rolls, the machine provided being capable 
of handling large and heavy rolls, and having means for 
conveniently adjusting the rolls vertically, also cutting 
the material in str^ of any desired length, the cutting 
and feeding mecbanlam being so arranged that they 
may be operated at any point on one side of the ma- 
chine. 

Wheel Tire. — Harry M. Devoe, New 

York City. This Is an elastic tubular tire provided in- 
teriorly with a continuous coilsprlng whose convolutions 
are connected on the Inner side of the tire by wires in- 
terwoven with the coils. The improvement forms a tir« 
for pulleys and wheels for frictional driving gear and 
for vehicle wheels in which collapsing will be avoided 
and the necesaty of inflating with air will be obviated, 
the tire not being destroyed or materially injured by 
being punctured. 

Spoke Socket. — Philipp Schneider, 

Chattanooga, Tenn. Thisis a re-enforce and protecting 
device, comprising two half sections each formed with 
a semicircular end portion, the adjacent edges of which 



An Introduction to Structural 
Botany. (Flowering Plants.) By 
Dunkinfield Henry S«ott. London : 
Adam & Charles Black. Pp. 388, 113 
figures. Price |1. 

This book is designed to be a fliHt guide tothe study of 
the structure of plants, an d to awaken among pupils in 
schools and private students a genuine interest in the 
study of living things. Three types are especially made 
the subject matter of study, exemplified by the wall 
flower, the lily, and the spruce fir, with the idea of im- 
parting as thorough a knowledge as possible of a few 
plants rather than scraps of information about a larger 
number. 

Sun and Shade. An artistic periodical. 
New York Photogravure Co, Large 
quarto, monthly. $4 a year. 

The April numb^ of this periodical contains eight 
plates': Rtwe Coghlan, the noted actress ; The Beproof ;. 
Anetocncj; A Study from Life; Salyator; The 
Drunkard's Wife ; Smithsonian Institution ; An Avenue 
of Willows. The very high character of the work has 
given this publication a well deserved reputation. Each 
picture k worth being framed, and will bear as close 
criticism as many much more expensive proof prints. 



of hydrostatics more generally, and with mathematics to 
the exclusion of calculus, except where certidn alterna- 
tive proofs are given using this mathematical method. 
It is written for an especial English examination, so that 
it is definitely limited in scope. 

The Magneto Hand Telephone. Its 
construction, fitting up, and adapta- 
bility to everyday use. By Norman 
TTuefhes. New York ; Spon & Cham- 
berlain. London ; E. & F. N. Spon. 
1894. Pp. 80. Price |1. 
The title of this very neat little manual indicates Its 
subject. It is devoted to the telephone, which Is now 
public property. It is very short and practical, and will 
te found valuable for amateurs and beginners in the art. 
A Gon^derable portion of the treatise is devoted to the 
practicaJ lineman^s work. 

How TO Run Engines and Boilers. 

Practical instruction for youiiK *^ngi- 

neers and steam users. By Egbert 

Pomeroy Watson. New York : Spon 

& Chamberlain. London': E. & F. 

N. Spon. 1894. Pp. 135. Price |1. 

Like the volume on telephones' reviewed above, this 

belongs to the Spon & Chamberlfun series of practical 

hand books. It Is an entirely practical book, and one 

which we think will be of value to the engineer. At its 

end it contains a species of contents mistakenly termed 

an index. 

^^~Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Mu»N & Co., 361 Broadway, New Tork. 



join to completely encircle the spoke when fitted there- '^fhe publishers announce as a spedal feature a series of 
on, the same being securely held in the felly sockets, and \ reproductions directly from the original piuntings of the 



preventing the dirt from entering and the spokes from 
becoming quickly worn or weakened. 

Trunk. — Ernst L. Forsgren, New York 

City. This trunk has a removable casing within an 
outershell, and its construction is such that it may be 
conveniently packed and articles readily removed from 
any compartment without disturbmg the contents of the 
other compartments. The casing is mounted to turn in 
the shell, ^d is provided with longitudinal partitions 
forming sej^cate compartments, with a hinged cover 
for each compartment .i^iade of two spring-pressed sec- 
tions. 

Grain Meter. — James W. Coker, 

Nilee,Mich. Thisis a device for attachment to an ordi- 
nary grain chute to automatically measure and discharge 
the grain, and consists of a t^ltJng compaited box turn- 
ing on a stationary pivot below the chute, and having 
two notices in a circle whose plane is perpendicular to 
the pivoti a stationary curved apertur^d plate forming 



gems of the British National Gallery. 

Water or Hydraulic Motors. By 
Philip R. Bjorling. London ; E. & 
F. N. Spon. New York : Spon & 
Chamberlain. 1894. 208 illustrations. 
Pp. 287. Price 13.50. 
The author has placed this book before the public to 
supply a want which seems to exist for a treatise on this 
subject which shall give a treatment not too mathemati- 
cal for the general reader. In all hydraulic machinery 
there is an espedal temptation toward mathematics, a 
temptation which the author eeems to have succeeded in 
re^sting. The work is very excellently printed on good 
paper, and has numerone lUustrationB. 

A Treatise on Elementary Hydro- 
statics. By John Greaves, M.A. 
Cambridge. 1894. Pp.201. Price |1.10. 

The volume just reviewed was commented on as being 



the bottom of the comparted box, while there iiB a imov- 1 vsithout mathematics ; the pi^ent one treats the subject 



SCIENTIFIC AMERICAN 

BUILDI NG EDITION. 
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TABLE OF CONTENTS. 

1. Elegant plate in colorssho wing a handsome residence 

recently erected for William H. Bartlett, Esq., at 
Evanston, HI. Two perspective views and floor 
plans. Mr. J. L. Silsbee, architect, Chicago, 111. 
A very picturesque design. 

2. Plate in colors showing a cottage at Mt. Yemon, 

N. Y., recently completed for E. J. Walther, Esq. 
Two perspective views and floor plans. Mr. L. H. 
Lucas, architect, Mt. Yemon, N. Y. An excellent 
design. 

3. Cottage at Morgan Park, HI., recently erected for 

G. F. Patterson, Esq., at a cost of $3,000 com- 
plete. Two perspective views and fioor plans. 
Mr. H. H. Waterman, architect, Chicago, HI. 

4. A summer house at Southampton, Long Island, N.Y., 

recently completed for H. M. Day, Esq. Two per- 
spective views and floor plans. A model design. 
Messrs. G. E. Harney & W. S. Purdy, architeda. 
New Tork. 

5. A residence at !For6chesler, N. T., recently erected 

for Walter 8. Haviland, Esq. Two perap^tive 
views and floor plans. A very pleasing design. 
Mr. Louis Mertz, architect, Portchester, N. T. 

6. Floor plans, interior view, and two perspectives of a 

residence recently completed a tHackensack, N.J., 
for George A. Yroom, Eeq. An excellent design 
and unique plan. Cost complete $6,950. Mr. 
ChristopherMeyer, architect, New Tork City. 
?. The Bamum Institute of Science and History, of 
Bridgeport, Conn., donated by the late Phlneas T. 
Bamum. A one-half page perspective view. Cost 
for building and grounds $100,000. A fine exam- 
ple of the Romanesque style of architecture. 

8. A residence at Stamford, Conn., recenQy erected for 

Oliver G. Fessenden, Esq., at a] cost of $5,199. 
Twoperepective viewsandfloor plans. Mr. Wm, 
H. Day, architect. New Tork City. A very pleas- 
ing decagn. 

9. A cottage of moderate cost recently completed for 

^ram R. Smith, Esq., at Randall Park, Freeport, 
Long Island, N. T. Cost complete $3,900. Two 
perspective views and |fioor plans. Mr. Wm. 
Baynor, Freeport, Long Island, N. T., architect. 
A very attractive de^gn. 

10. *' Otter Cottage," recently completed for Henry H. 

Adams, Esq., at Belle Haven Park, Greenwich, 
Conn. Mr. H. W. Howard, architect, Greenwich, 
Conn. An attractive design in the colonial style of 
architecture. Two perspective views and floor 
plans. 

11. A colonial cottage at "The Bluffs," Mt. Yemon, 

N. T., recently completed for E. A. Hunt, Esq, 
Two perspective views, an interior view and fioor 
plans. Mr. Louis H. Lucas, architect, Mt. Yemon, 
N.T. 
13. Half -page engraving showing hall and staircase of a 

London dwelling. 
■, 13. Miscellaneous Contents : Clients^ right of replicating 
demgn.— Shop and mill construction.— Seasoning 
oak.— Beautiful designs in parquetry work, illuB- 
trated.— The effect of fire on concrete.— Water- 
proof ceIlarB.~Emboesing wood.— Steel butt with 
ball-beanng washers, illustrated.-" The Holland " 
radiators, illustrated. — Graphite punt. — Sand- 
papering machines.— The Van Wagoner & Wil- 
liams Hardware Company.— Window screens and 
screen doors.— Maple flooring.— The Pullman sash 
balance, illustrated.— Portland cement walks.— 
Subteiranean London.— An alloy which adheres to 
^asB.- A saw clamp and filing gnide, illustrated. 
The Scientiflc American Architects and Builders 
Edition is issued monthly. $3.50 a year. Single copies, 
25 cents. Forty large qu^o pages, equal to about 
\ two hundred ordinary book pages ; forming, practi- 
: cally, a large and splendid Magazine op Arcbitbc- 
i TtTRB, richly adorned with elegant'^lates in colors and 
: with fine engravings, illustrating the most Interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Laboest Cibcuxatiob 
of any Architectural Publication in the world. Sold by 
all newsdealen. MUNN & CO., Poblishirs, 

861 Broadway, New Tork, 
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The charge Sor Insertion wnder this h*^ is One VoQar a tin* 
/oreacn insertion; about n^ht vxtrtU to a line. Adver- 
tisement* must be received at publication o^ce as early as 
Ihwrsdav morning to avpe^rinthe ^oUowing week's isstie 



'^ U. S." metal polish, indianapoils. Samples free. 

Handle turning machinery. Trevor Mfg. Co>>IX)Ck- 
port,N.Y. 

Air compressors forevery possible duty. Clayton Air 
Compressor Works, 26 Cortlandt Street. New York. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St^ New York. 

Nlckel-in-Blot machines perfected and manufactured 
Electrical supplies, Walte 3ifg. Co., Bridgeport, Conn. 

Cheapest Water Power.— See top of 1st column, page 
17a Also top of 2d column, page 239. Look, it will pay. 

Centrifugal Pum'ps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co.. Laleht and Canal Sts., New York. 

Electric Bargains— Magnet wire, castings, carbons, bat- 
tery materials. Imperial Elec. Co.. Box IS, Cleveland, O. 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Inventors wishing to bring their inventions to the 
public notice should confer with H. Pittock, Room CI* 
1 Beacon St., Boston, Mass. 

Split Pulleys at Low pnces.andof same strength and 
appearance asWholePuUeys. Yocom &Son's Shafting 
Works, Drinker St, Philadelphia, Pa. 

The best book for electricians and beginners in elec- 
tricity is ** Experimental Science," by Geo. M. Hopkins. 
By mail, f4 ; Munn & Co., pnblisbers, S61 Broadway, N. Y. 

Patent Electric Vise. What is claimed, is time saving. 
No turning of handle to bring Jaws to the work, eimply 
oue sliding movement. Capital Macb. Tool Co., Auburn, 
N.Y. 

Competent persons wbo desire agencies for a new 
popular book, of ready sale, with handsome proflt, may 
apply to Munn & Co., Scientific American office. 381 
Broadway, New York. 

t^^ena for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



depths of the oceans are detenolned 1 A. BvexyHilng 
that sinks beneath the snrface of the ocean goes to the 
bottom at whatever depth, Bven the silt and mud car- 
ried into the ocean from the livers finds Ite way to the 
bottom of the ocean. Although the preseore at great 
depths is immense, 0*43 of a pound for every foot in 
depth, the density of water, owing to ite slight compres- 
sibilily under great preaEoie, is but very little greater at 
the bottom of the deep ocean than at the surface. Fish, 
shell flfih, and the minute life organisms of the sea live at 
the greatest depths. B is correct. Steel sounding lines 
andiron balls are oBed for the greatest depths. To iQciU- 
tate theopertion of soundingj the ball is disengaced wben 
it strikes the bottom and the line measured kack on the 
reel. 

(6041) J. H. asks : Would it affect the 

nmning of the simple electric motor described in ** Ex- 
perimental Science " if the core were notone continuous 
wire, but three pieces hooked together? A. It is imma- 
terial whether the iron wire of thearmatarecoreis in 
one piece or not. It is not nefxm&aty to fasten the pieces 
together. 

(6042) C. T. W. asks : At what tem- 
perature would water boil in a perfect 'vacuum? A. 
Water boils in a vacuum atSG** Fah- 

(6043) E. H. S. asks: 1. How many 

pounds pressure must 10° air be subjected to, to have a 
temperature of 35^* whenallowed to expand ? A recepta- 
cle holding 10 cubic feet of air naturally, how many cubic 
feet will be forced into it when it is compressed to 15 
pounds per square inch ? How many at 30 pounds per 
square inch? A. Air at a pressure of 5 pounds at 75° 
will drop to STj^ when expanded. Practically there is a 
small loss in effect that requires about 8 pounds pressure 
for practical operation; 10 cubic feet in addition tothe 
air already in the cylinder will produce 15 pounds gauge 
pressure; 20 cubic feet for 30 pounds pressure. By com- 
pression the air becomes warmer and will show the 
pressures named on the gauge before the above quanti- 
tiesare comprised. The figoresare for isothermal con- 
ditions. 



TO INYENTOSB. 

Anexperience of f orty-iour years .an dt be preparation 
of more than one himdred tboufiand applications for pa~ 
tentsat home and abioad. enable us to imdemtand the 
laws and practice on both continents, and to puAAe&a un- 
equaled facilities for prcx;iirLn(( paten tsevQirwhere^ A 
aynopsLsof the patent laws of the United States and aU 
fotelgn Dauntnea xitay behadoHMppUcatJuEifajidpeirAOtiii 
contemplating the secnrln g of patents, eithet at home or 
abroad, are Invited to Trnte to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO^ Office SciSNTXFXC Amebican, 361 Broad- 
way, New York. 



INDEX OP INVENTIONS 

For which Iiettera Patent of the 
Untied States ivere Granted 

May 8, 1894, 

AND BACH BEARING THAT DATE. 

tSeenote atfend of list about copies of these patents.] 



AddlDK machine, F. Sweet Sia.sai 

Aerated TlQutdp, apparatiiB for producinsand con- _ 

talniug.a HatWn HBJOJ 

Airbrake apparatus, J. H. O'Hara ^•f^ 

Air comn-esslnK aPP^atus, M. Flood fll^i!IS9 

AntlfrlcUon roller, P. H.KiohanJa 619,6M 

Arcb, W. O'Brien 5ia.B*0 

Atomizer, W. BgKers S!$,t9S 

Augear, eartb. Ream & Her bdsbeimer 6tH£i3 

Aileboi, T. Lo Caste Bia^tCS 

Baby Jumper, J. A. W. Seaterg 618,683 



Bag. aoe_PB_p«J>agj 

hepiU'- 

BandtljditenKr.B. A. Oliver 619.6m 



Bag lock, F. JTWitKlHor 
Balance, sprlne. A. Shepud 



. G19^ 



Banjo It. O. Mtodlebrooke 613,400 

Bdiery. See Galranlc batlcJT. 

Batteryplate, st<r4Ee, C. P. Mlemn 519.602 

Bearing for connecting rods, adjustable, W. & F. 

Brockbausen bV>.tSa 

Bed buttum^spiiug. h. Wildeiniuth OS^ 

Beehive, bTti; ■ 



.Tlor -.. 619,662 

m, A.H.LanBdon 519,6S1 

Beverage dupen^Lag apparatus, L. & F. Sohout.. 619.6S? 



Bell, alarn 



Bicycle, R.J. GatUng H9.3W 

Bicycle, H.*'. Sheldon... „ 513,567 

Bicycle clamping device, u J. Grecelias 619.9t7T 

Blcjrte step, B, A. Jones 51SJiI9 

BllUard cue chalker, G. Southwell 619,356 

Blower, pteBBU re, G. A. Spang 619,660 

Board. HoelroDtng board. 



619,419 
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HINTS TO C0BEE8P0NDENT8. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. TMa is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and vasfi or number of question. 

Inotiirlei* not ausweied & reasonable time should 
OS repeated ; correspondenta will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in thJB department oaca must take his turn. 

Buyers wis ingto purchase an^ article not advertiged 
incur colnnma will be fomifihedwithaddi^asesof 
houses manufacturing or c^ttyiog the same. 

Speclkl IVrltten Itif oi'^vTatlon on matcere of 
I>ersonal rather than gen ral interest caunot be 
expected without remuneration. 

Sclentllic American Supplements referred 
to may be bad at the office. Fnce 10 centa each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marlsed or labe ed. 



Boiler. See Locomotive boiler. Steam boiler. 
Hotler furnace unci Bti'^meenerator, A. Boyce. 

Boiler settinK, BmokeleBB. J.W. Bat«a 

Bolt. See Door bolt. 
. Bolt, North & Sessions filWll 

(6044) A. A. 8. asks : Can a vessel used ! lg?Se'f?J,S?^1tVA.*'&^«^V.V.V.V.V.V.V.V.V;:-." Sllc^ 

to measure th e rainfaQ be bought ? If scataboutwhat ; Bottle stopcM!MW,B. Stevens £il9C&lQ 

'Box. See Letterbox. Paper box. 

Box, S.E.Hurlbut 619,678 

Brake. See Car brake. 



price ? I am told that a good carpenter can malse one. 
Please give me a few pointers on the subject. Never 
having seen one, anything concerzting them will be ap- 
preciated by your subscriber. A. Bain ^uges with in- 
structions may be purchaBed from Queen &Co., P ila- 
delphia. Pa., for a few dollars, or any tinsmith can 
make a rain gauge as follows ; Make a common tin fun- 
nel SQch aSkUsed in every bouseholdand by liquordealers, 
6 inches in diameter at the top, and place a cylindrical 



Brickkiln. C. Krahe fiW.STT 

Brick machine, RanUn & Tempest G1&,Q$0 

Buckle, A. E.McClure .619,542 to M9^7 

Buckle,F.G. Wlnkfleld MS^lfi 

Burial casket flower bracket, B . F. Gleason SS&,i36 

Bumer. See Hydrocarbon burner. 

Butter mould, Dorsey & Brenneisen 6l£t496 

Button, T. W. Croaier 619,688 

Button holder, W. Lerch Wfl^SSS 



Cable replacer, J. Z. Murphj H9,6Sa 

Cable traction, overhead, W. G. BerB 5itf,r^ 



#,561 



(6037) R. R. says : Will you please give 

a good formula for a shoe dressing for ladies shoes ? A. 
1, French dressing for shoes: Logwood extract, 3 ounces ; 
dissolve in 2 quarts of water; borax, 3 ounces; dissolve 
in soft water, 2 quarts; and add % ounce shellac, boil to 
dissolve; bichromate of potash, ^ ounce; dissolve in 
soft water, 1^4 pint*, and add 3 ounces ammonia water, 
mix all together. 2. The following is a German recil>e : 
Dissolve H^ ounces of shellac in half a pint of alcohoL 
Bub smooth 25 giains of lampblack with 6 drachms of 
cod liver oil and mix. A few drops are t o be applied to 
the leather with a sponge. 

(6038) D. S. S. writes : In the diagram, 
query 5985, page S69, current volume ScrKNTiE'ic 
American, I think th re is an error. When theswitch 
arm is moved to fi, it forms twC^circnita, one over the 
lineand one shortcircnit through thetelephone. Alsoat 
the other eud of the line the current would divide, part 
going through the bell and part through the telephone, 
and I think the bell would fail to ring. By arranging 
two cutrouta to cut out the telephones, I think it would 
work better. A. The high resistance of the telephones is 
relied upon to cause the current to pass tbrough the bellfl. 
If the telephones have a low resistance, the plan will not 
work without Confflderable battery. 

(6039) L. R. S. asks : Will you please 
answer the following questions in Not£8 and Queries : 
What is the cause of mat that forms on zinc etc ing 
plates ? The only nse that has been made of them has 
been to mould from for electro plates, and pul) a few 
proofs of them on the press, and then clean off with gaso- 
line. The plates are kept in a vault and steam heat is on 
all the time to keep it dry. Can this corrosion be pre- 
vented ? How ? And can the plates be cleaned without 
injury to them ? A. The rust or corrosion is generally 
cansed by moisture. In some cases galvanic action may 
be set up. Vaseline would probably protect the plates 
«yithout injuring them, but it must be entirely removed 
before the plates can be used for printing. Benzine can 
be used for removing ink from the plates. 

(6040) J. E. B. writes : The question 

having arisen to what depth a foundered iron vessel 
woald sink, A claims that it will only sink a certain 
distance, and then remain there, suspended, as it were, 
while B says that it will go clear to the bottom and lie 
there, no matter how deep, as the pressure increases 
^nally on all sides as it sinlss. The question of currents 
is not to be taken into consideration. The writer would 
also be pi ased if you could inform Mm how the jjreat 



rim around ae top witli a sharp edge at tlie top exactly *^"^%SSS«*.''^".""I!^.°'.'^!'!.°.".'.*.!^*:.^.■. iV)^ 

6 inches in diameter and 1^ inches high. Also a rim on | ("arbMke, C. j'.'ii'uBBer '.'.'.'.'.........'.........' 61S.6W 

the onteide of Uie cone 3 inches in diameter and 1 inch j cS mS?!!^! 1: BbnMM".°° V.".\V.V.V.V.".V.V.'.V.V.": IwlfflO 

high to iust slip into a tin cylinder 3 inches in diameter I Car coupling! A. R. Heath ....SISfflh 

^ ■• ^ ' Car otmplitiK, T. Shea 5W,«I 

Car fender, O. Bersch 619,!fiS 

Carfender, A.H. Jelly £19,473 

Car fender, safety, Q. C. Schmidt 619,6*8 

Car heater, Q. W. Oodxers eil,M( 

Car Ilfe-guaid, street, J. Campbell S19,«E 

C ar motor, electrohydiwiUc-, r.. B. Emery. . ; $19,489 

Car seat locking and tumltuf apparatus, J. S. 

Wlnsor 619370 

Cars, electrical propulsion of railway, J. J. Hell' 

mann &19,e74 

CaidiDKeiuriiie, J. C.Potter 519.640 

Case. See Shipping case. 

Cash <)eur«i:liie device, S. E. Fish 519,4^ 

Caiii reiristBr, O. v. Coot Bmjm 

CbAlr. Baq (:bUd> or lnvaUd'a cfaalr. 

Chart hanger, W. S. Cranmer Si&JSt 

Child's or Inyalld's chair, L. A. Chichester Sie.44E 

Chnok, drill, B.J.Holland 619.454 

Ogartlpout er, A A.HoDUns S19i^ 

Clocks, erayity escapement for, H, Conant £19,421 

Clothes drier, Casper & Darling 519,3(18 

Clothes line fastener, a S. Buckwalter m9,flX 

Coal drill, G.H. Blttenbender 616,466 

Collfee pot, W. A. Barrinfrton 619.6K 

Coffin attachment. C RShrader fil9,Mi) 

CotSn handle. I> 6. Kregel 619W8 

ColL reactlye, H. Lemp S19,336 

Collar, horse, J. Mullen , 619,686 

Collar shaping apparatus, horae, A. F. Dana van. . 619,,^ 

Concentrating machine. 1. Besly 6191^ 

Condenser,J.M. Westerlin 6]9,6W 

Cooking deylce, G.Kelsey 619,680 

Core, casting, O. C. Little 6I9.5»t 

Compopp r,L.B Htimer 6a9,404 

Cotton opener dust trunk, T. R. Maisden 619,467 

Coupling. See Car coupling. Thill coupling. 
Crustier. See Stone and ore crusher. 

Cultivator attacbment, J. Meier 619,406 

Cnltiyator, stra ale row. wheel. J. 1- Hoke Etl9.$itl 

Cup and bas piece, combintd, H. R. T. Coffin .... SlfliKB 

Curling iron. G. L. Thooipoon .., 619,fS53 

Current transformer, altemattng, C . S . Bradley. . 619,970 

Curtain Kuide and stop, G. C. Sawad« 519,647 

Cotter. See Wgar tip cutter. 

Derrick, w. E, Whitcomb 619,364 

Desk, adjustable, U Atzert 619,655 

Dish coyer, T. York 61^417 

Display device, automatic, B.J.Smith 619,183 

Door bolt, double, W. Johnston 519.687 

Dredge bucket, A. W. RobinsoD 519,561 



on the inside by 10 inches in height, with a flat bottom. 
Place the fnnneland cylinder togeth r and set 2 feet 
above the ground, fastened to pr vent movement by the 
wind. Ibe measurement of the depth of rainfall caught 
in the. fannel and.df^K«ite4 ip tha cylinder will \» iust 
four times thedepth of the rainfall. Use a t In slip of 
wood marked with inches and tent s for a measure. 

(6045) W. P. A. says : We are consider- 
ing the advisability of homing shavings, sawdust, and 
small kindling in our boiler furnaces infitead of coal, aa 
heretofore. Which is the best way of feeding this into 
the furnaces, by hand or automatically, and if automati- 
cally, what device is the beet ? A. Automatic feeders 
bave been made for blowing sawdust and ebavings into 
the fire under boilers. We do not advise its use, on ac- 
count of its want of reliability and safety. The setting of 
boilers and furnaces for sawdust, bagasse, shavings and 
dust fuel are illustrated and described in Scisntific 
Ahebican SuppiiEHENT, Nos. 501, 6^, ess, 10 cents each 
mailed. We have no record of parties making the auto- 
matic feeders. 

(6046) 8. B. W. asks whether the at- 
mosphere surrounding the earth i s heated by convection 
or radiation. A. The atmosphere is heated by bothra- 
diatlon and convection. It not only absorbs the radiant 
heat of the sun as it passes to the earth, it also absorbs 
the heat of the warm earth sorface by contact and circu- 
lation, which is the mode of convection. 

(6047) J. 8. says : Will you please in- 
form me what kind of fluid I can nse to write on glass ? 
A. Diamond ink. — Diamond ink is made by mixingwith 



Furnaces, promoting combustion I21, J. B. Daylds. 619.226 
OaURe. See Slicrometer gause^ „ 

OauKe tor Mas vnttem, N. Etlecm 619W 

Qalrauic battery, C. W. A. Hertel 610,3X1 

Game board, J. B.David 619,!e4 

Gameoranina«ia«nt,J. B. Davids 61^386 

Garmeni, body, f, W. WilBET £1^487 

Gas burning furnace fOr stcatn boilezB, G.B. Bel- 

mor M9;378 

Gasket, T.Saunders ^,41S 

Gear,bevel,G. B.Grant 6B,»T* 

Gold washer, H. w. Mnrdock 619,606 

Govemor.A. J. Pierce *W>SI 

Governor, automatic, W. Cooke 619,393 

Grease trap, LHeifton 619JSai 

QriUeworS. ornamental, P. M. Oarr 61|Jb63 

Guns, safety bniach-lock tor, J. B. G. A. Canet.... 6t9,6Sl 
Handle. See CofBn handle. 
Hanger. See Chart hanger. Pipe hanger. Trol- 
ley wire httiMT. 

Harrow, rldlns.W, F.Cochran 619J21 

HarreetiUE machine knotter, J. F. steward - 619,396 

Heater. See Car heater. Water heater. _ 

Heater. J. H. Adams 6I8,W 

He»titiBappsratuioU*vapor. B.Htrau*B 619,8W 

HlDKe }br alcp-Iaddera, etc .t. A C. Koehler £19,936 

Hoist, pneumatic H. Scbwelm ^^ 

Holdback, D. Warner 619.86S 

a 00k. SeeFishhook. Snap hook. ^ .. 

ooEandeye, Meyers& Stoveken 5t9,£tK 

Hoop dressing machine. H. F.Campbell... 619,401 

Homesljoe. sectional, E. tiogbln 61»,4S» 

Hose oonpllng band, adjustable, E. B. Arthur 6I9,SIS 

Hydrant, B, A. Brooks 619,«0 

Hydrocarboix biimer.E.Beta «... 6J9,^ 

Hydrocarbon burner, T. it. Nlckerson EM,839 

Hydrocarbon burner. B.Bcld 619,9S 

Ice, manufacture of artiflclal, R.M.Taylor SlSSa) 

Index, F. P. Sweltzer 616i6M 

bsect powder dlstrubuter, S. E. Hotchkiss 6191471 

Iron. Bee Curlingiron. 

Ironing board, J. T. Moore 619,flQ 

Joist crowning machine. F.J. Randall 519,683 

Keg or analogous package, F. H. Walte 619,486 

Klin. See Brick kiln. 

Klin for baking bricks, tiles, pottery, etc.,T. 

Pollvka ?. : ..r:.. 619,344 

KnittiDg machine stopoff motion, Chambeza & 

Doud S19,(B0 

Ijamp carbon holder, arc, E.Lavens 619,334 

Lamp, miner'B, W. P. McM asters 6I9.K1B 

fxBtv, mtataUe siKoal, K. W.Dressel 619,496 

Lantern, hurricane, W. Hgltlwdj 619.4(6 

Leg, artlflcial. W. ELHODBBOle 6m6IB 

Letter boi, S. A. Grotr. 619,4*7 

Lifter. See fin llftar. 

Lighting implement, W. H. Hheppard 619,364 

Liquid containing and ctiBcharglnfr device, A. H. 

& T. A. Schlueter 619.478 

Lock.Bee Bag lock. 

Lock key attacbtnent, J. F. Von Hunefeld 61^S6 

Locomotive boiler, D.L. Barnes 619,316 

Locomotive, compound, C. J. Mellln 619.j^ 

Loom Jacquard attacnioent, S. Bentley 619,374 

Lubricator, W. A. Seibel 619^« 

Lumber drying apparatus, G . T . Schnltze 619^ 

Measnringlnstrument, distance, J. L, Bufoid 619,319 

Metals, electrodepositlon at, H. Thofehm 619,696 

Micrometer KatiKe. H. McBrlde 619,641 

Mixer or beater, A. C. Mitchell 619,684 

Mould. See Butter mould. 

Moulds, apparatus for forming sand, R. Richter. . 619,350 

Mop or brush holder, A.D.OPanger 619,339 

Mortar, producing hydraulic. C. Bloemendal 619,5tf» 

Mortisliig machine. Holmes & Peterson 6]9,sas 

Motor. SeeCarmotor. Pump motor. 

Mower sharpener, lawn, Adama it Doswell 613l441 

Musical instrument tail piece, R. L. Turner 619,415 

Necktie fastener, C. McNeil ..,. 519,477 

Nut, aile, Deats & St wait ^f.. 619,4*8 

Odometer, adjustable, T. Scibroeder vtt.. HAXS 

Oil from cotton seed, apparatus tor extrtLCLlng, 

W.T. Forbes ..:. .T?T. 619,4J4 

Oil storing and feeding apparatus, L. C. Snell 619.439 

Ore roasting furnace. H. F.Brown 519,317 

Ore, utilizing iron, J. Reese 519,391 

Organ,reed, J. W. Trainer „. H9,3S1 

Organs, automatic coupler, for pneumatic, J. v. 

Pllcher 519,389 

Oven shelves, device for operating, F . Kaempen, 

Jr ... 619.«)6 

Over at, B. B.Gaasaway 619.910 

Overshoe attachment, A. J. Barber 619JS6S 

Oxygen, apparatus for maUng, F. Facta 619,€?r 

Packing, metallic, P. W.Willans £19,314 

Pan lifter, W.Reisse 619,60 

Pantaloons protector, L..D. Jones 5tt^ 

Paper bag, B. Thompson , f " ' — 

Paper bag machine, W. B. Purvis J19,34S, I . 

Paper box. R.Gair 61*4*1 

I'aner box blanks, machine for bending, C.W. 

«sy 519,871 

Paper ^ji machine, O. W. Gay 519,531 

Paper folding or plaiting madiine, W. L. Allen. . . 
Paper.method of and machine for feeding, B. S. 



Paper folding or plaiting madiine, W. L. Allen. . . 619,4(B 
" per,method of and machine for feeding, B. S. 

Oder 519.341 

Paper roll holder, Paine & HolUnan 519,34* 

Paper vessels, fastening device for, W. Fogie- 

song 519,Sri 

Phonqifraph. S.D.McKelvey 619,eu 

PboBphate lock, apparatus for treating, R. B. 

Rose.. 



Pianoforte repeating mechanism. H. Mauxer.^....' 519,'6U 
Pianos or organs, wrist supporting hand guide 

f or, C. Helnrlch 519,«5 



hydiofluoricacidenough barium sulphate to giveit con- j S'lff- see*Co^al*drflL ''*' 

sistency, so that it will not spread, andshow well on the Driving mechanism, Ashberry & Barnes 619, 



glass. Ammonium fluoride may also be added. After 
the writing has stood sometime it is washed or dusted 
off, and the etching appears. Use a glass pen. 

(6048^ L L. M. asks a good and inex- 
pensive way to make a smallaqQarlum, about 15X10X 
8 inches. A. Asmalland well proportioned aquarlnm 
might be about 20 inches long by 4 inches wide by 14 
inches deep. Make the frame of stout tin; cut eight 
Strips 14 inches long and four strips 20 inches long. They 
may all be alx)ut 1^ inches wide; now angle themin 
pair of clamps, and you have the required numberf or 
theframe, i. «., four uprights at I4 inches; a piece across 



Dyo, polyazo yellow, J. J. Brack 51-k.» 

Dye, polyaio yellowish, J. J. Brack 619,te3 

l>ye{ng machine, G. H. Craven 519,823 

Elector and malnsnrlmc mechanism, Bosenberg 

'AHnrst.. ....* 519.668 

KJector, fluid, N. Power 519,618 

Klcctric accumulator or secondary battery, A. J. 

Smith 519,483 

Electric currents of high potential, generating 

andutlllilng, C. 8. Bradley 5]9,sr7 

Klectrtc motijTS, operatine, J, S-BKocroTt _ 619.6S8 

Elect Ic switch, J. F. McBlroy SI9,33S 

Electrolysis. H. Blumeoherg, Jr 6ffl.40O 

liClectromagnetic tool, C. F. Caipenter 619,ee3 

Blevator. See Trajisportfible elevator. 

BIoVBtor controUsr, W. C. Smith 619,4£9 

Bngine. Fee Canting engine. Steam engine. 

Winding engine. 
Boidneattacliinent. D. B.. i. if. M. Woodsuts.:.... 619,488 
KntntllB, machine for cutting and cleaning^ Bay eJs 

& Ebert .7!V. 519,685 

Envelope, B. Whybrew ilS,dOI 



topandlx>ttom ateachend, 14 inches; and four pieces, 

20 inches, for topandlMttom at sides; solder themSrm y ( Envelope'and'stati'^a ycase.NrHeba d...'. ""..! H^lfs 
together, being careful to get the frame square. Tou ; glSJf£'/ae?i«;aut<;™t«,BVj. Smith:.:;:;.:; f^ 
had better strengthen the comets by angling some short ' " •■••-- --- - ■^--- ' '-- -— ._. 

pieces and solderintr flnnly over them; these will also 
hide the joints. These pieces may be fancifully cut, un- 
less you intend to case the frame afterwaid. Having put 
the frame together, you should have a hangeround the 
inside of the lx)ttom part. Cut a piece of galvanized 
sheet iron, rather stout in substance, to flt. Bed it flrmly 
in with red lead cement, red and white lead mixed like 
putty. Tack it here and there with solder to the frame. 
Before putting in the lX)ttom,make the holes and ar- 
rangements for fountain and waste, also runaway, and 
whatev ryon require. You may now put in the glass, 
28 ounces, or even 21 ounces will stasd the pressure very 



well; bntan accidental knock would be fatal. If yon : Flusbln^tsnk, J. uoloney, Jr ^^ 

can use plate, it will be much better. Bed it flrmly in 
with lead, solder tabs of tin or copper close up attop 
and.bottciip. Clear away the superfluous lead, which will 
squeeze out between the frame and glass neatly, and let 
itsethaKl. I 



Exhibitor window shade, J. Stnrgiss 619,414 

Fan, M. Rubin 519.S64 

Fastening device, B.S.Hoyt 519,M>1 

Faucet, W.J. Oswald 619,606 

Faucet attachment, J. Boiglsno 619,631 

EUucet. can, W. A. James ^9,634 

Fence, Churcbill & Bennett 6l9^ 

Feneemacblne. wire, A.J. Forsytno 61&e83 

Fence, metal, G. D. Hamilton £19,673 

Fencepostbase, J. H. Cooper 619,446 

Fender. See C^ fender. 

Flle,letterorblll,G.H. Diets 619,327 

Filter, F. Bommarlus 519.665 

Filter, C. E. Chamberland. 6:^,664 

Fire alarm transmitter, electric, A. Dunish 619,491' 

Fire escape, D.N.McLeod 616^616 

Fire escape. G. A. Sturtevant..; S]S,SSfI 

Fire escape udder, W. O. Ellis 619,499 

Fish book. Goff&Jndklns. 6I9.6M 

Flush tank, antomatlcallyactIng,B. Williams.... 619,369 

Flushing tank, J, Moloney, Jr 611^ 

FoldltKtlable, KiG.Chonnann 519,879 

Fountain. See Soda fonntain, 

Fruitpicker.B. A. Wright 519,371 

Furnace, gee Boiler fnniaoe. Gas bnining fur- 
nace. Ore ruasting furnace. Smoke consum- 
ing furnace. ^oEelcsa furnace. 
Fnmaoee, Qonstructton of [mddllng or other, J. 

L.amith. Vr. :... 519,630 



Photographic plate, T . a Roche 619,646, 619,646 

iforte repi "" 

IB or or^] 

._r,C.HerL 

Picker. See Fruit picker. 

Fill machine, A. G.Brown &i9iSi 

Pipe. See Tobacco pipe. 

Pipe, device for fllllng Joints of metal, J. F. Glea- 
son 519.CT9 

Plpefltti gapparatus, J. W. Goosey 619,668 

Pipe hanger, A. Bryant 51 418 

Plaster, composition of matter for, J. D . Pres- 
ton 519,548 

Plug strip, multiple. H.O. Bounds 519,663 

Fo St. Bee Tubular metallic post. 

Pot. See Coffee pot. 

Pottery machine for forming oval ware, A. 

Liiwry 519,610 

Powder holding and delivering device. J. C. _ 

Michael £IE^ 

Printing press, multicolor W. C. Wendte. .619,461, 639,46! 

Pulley, ConjnKbam A Gibbons 619,493 

Pulley, separable. A.C.Hodge M»,tSl 

Pulverizer, manure, Hayeood & Etoach £19,639 

Pnmpguvemur. feed, J. Thomas 619,361 

Pnmp,Ti8Jid.J.Clark £19,4S 

Pump motor, Ij. H.Lloyd 5i9fl08 

Pumu rodn, brace and gnide f orwindmill, A. 8. 

•ftHgetbon 519,514 

Punching tool. F. P. Brooks 519,696 

Onlll strip cutting machine, S. Blutchen. 
Kaek. Bee Towel rack. 

Racking apparatva. beer. H. Torchiani 519,SB 

Racking beer, method of and apparatus for, A. 

Werner 519,668 

Ballway brake operating apparatus, R. A. Els- 

kadden „. 519.688 

Railway, conduit elect ic, J. F.Cook 619,380 

Railway .contacting device for electriCi Graham 

& Allen 

Ballway frog, D. Horrie 619.£;7 

Railway spite, G. W.Thompson 619,511 

Ballway switch. C. F. Wilson 61948* 

Ballway vehicle skid, J. Bartbelmess 619,634 

Ramie or other fibrous growths, apparatus tdr 

treatmg, W. T. Forbes 619.4B 

Ramie treating apparattiB.W. T.Forbes EI94S3 

Razor, safety, E. L.8chmltz 611^479 

Razor strop composition, J. H esel £19.633 

Reflector, adjustable, P. W. A. Paasch 6I1IJ69 

Refrigerator, ice rack, F. E. Ranney _ 619j4ffi 

Bcgisler. See Cash register. 

Rein saijport. K, w. Craine 619,666 

Robe jiulder, F.B. Woodroff. U9JS9 

Boiler. See Antifriction roller. 

Boiling angle bars, machine for, Hammarbexg & 

Ber «f 619,463 

Rule, plmb, F.Holt. 619(ji6 

SafeCy apparattiB. H. K. Whitner 519,^ 

Sashfasieuer, J. F. Miitonberger, et ol 619373 

Sash fastener, window, B.Klr8ch 619 60(7 

Sash hoMer, G. Eoensmann BASSi 

Sash, window, 8. Fncha 619,446 

Sawset, W.H. Miller 619,683 

Saw set, WbltuaA WllVg 619JSB 

S a?«one, M. LltehRJrd SMLBSS 

Saw tooth, Insertible diamond, R. u^^uait £I9,4T£ 

Scales, pivot bearing f orplattorm. E. Tamiewits, 519r4» 
Screen. See Window screen. 
Screwmaklng machines, device for separating 
turnings ftom flnlshed screws In,J. A. Bid- 
well 519^568 

Seaming sheet metal cans, mechanism for, J. A. 

atevwrd .-. K9,»4 

Seeadeiln ting machine, cotton, J. BiMcGormlck 619,613 

SSf-waitlnglsbiejK.H'oBg 619,630 

Sewing machine, J. T. Jones 519,676 

Sewing machine shuttle cop holder, J. T. Jones. .. 519,428 
Sewing machine thread gripping mechanism, W. 

A Mack 619639 

Shade flztnre, window, H.B. Smiley 6U,43I 

Sheet metal flanging machipH, J. Carndl 6l9ia7 

Sheet metal stamping machine. L J,. Sagendorpb t' — ' 

Shipping case. Leaver & Vance I 

Bblpaifiim of, A. Foetste SiSjaa 
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8hoe,B.Scarlncl fil9^ . 

Bbotapieader, H. E. Wlnans fil9> 5q9 

Shored, spades, etc^ attachment for, T.Walsb... 51^&15 
B^ms, .process of and apparatus for mihalring, C. 

L. Puech 519,346 

filnd prcipRJlBr, O. IL r^Vciijit ,..,. 519,596 

ScaOkeconsucalDii^ furnace, M.FultOD » 619,530 

Smokeless rtirnace and stotpa-* Schlieper& Har^ 

rfftoa ....519,683 

Snap hook, C. B. Br stol. 



''SSC&Pcrii^cincntft. 



Soda apparatus, automatic heat rsgalator for hot. 

Tufts &Helmer 519.440 



519,433, 519,434 
...!.... &19!5flO 



Soda fountain, T. C. Riley 

Spark arrester. A, Haaper 

Speouium, M . Werth eimer 

SpinninK and doublinK machines, spindleandsup- 

portfor,J.HargreaveB 519,532 

Spinning machinery, e. K. Bataer 519,491 

fiptMiJ KupiX>rt,T. C. Dill - 519.669 

fttkpit^ roller, O. P. Schriver 519,435 

htfiiim b«iler. T. A.Marriott 519386 

Steam boiler or hot water heater, A. Boyoe 519L418 

Steam ensine.H. M. McCall 519,588 

Stone and ore crusher, C. G. Co lins 519,566 

Stop motion, S. B. Westcott 519,463 

Stopper. See Bottle stopper. 

Store for besting street cars. M. E. Bowen 519.412 

Strawstacker, J. W.Netbery ..519,680 

Straw stackers, deflector for pneumatic, F. F. 

Landis 519,473 

Straw stackers, mouthpiece for pneumatic, F. F. 

Landis 519,474 

Switch. See Electric switch. Railway switch. 
Table. See Foldingtable. Self-waitiB« table. 
Tank. See Flusb tank. Flnshingtank. 
Tap f ordrawinjT liquids fr»m casks, P. a Leidich 519,430 

Target trap, self -feeding, H. W. Tlchenor 519,512 

Telegraphic or telephonic transmission, appa- 

ratusfor, M. I. Pupln 519346 

Telegraphic, telephonic, or other electrical sys- 
tems, transformer for, M. I. Pupin 519.347 

Temperature annunciator, electrical, KEloss 519,634 

Tension regulator, automatic, W.A. Powwr 519,617 

Thill coupling, J. B. Fisher 519,470 

Thill coupling, F. P.ZIeirler. 619,489 

ThraahinK machine , A. M. Lockhart 519.609 

Tire, bicycle, J. J. C Smith 519,438 

Tobacco casing machines, spraying device for, J. 

C.Fro t 519,435 

Tobacco, machine for preparing and casing, C L. 

Marburg 619,637 

Tobacco pipe, A. J. Pugh 619,841 

Tombs, monld for concrete burial, W. W. Reeves 519,6^ 

Tool, combination, T. Harris 519,574 

Tool for carriHs^es, combination, J. A. Riordan.... 5m.5^ 
Towel rauk, H- T. Aitell ^^WASti 



ORDINARY RATES. 
Inside Pave, eacli inaertion - - 73 cent* n line 
Back Pave, encli iiiaei-tion - - - - Jtl.UU n line 

^^ tor some classes of Adifertiaementa^ Special and 
BiOher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at tbe same rate per agate line, by mea»nre- 
oieni,, as the letter press. Advertisements must be 
received at Publication Offlce as early as Tbiirsdaj 
morning to appear in the following week's issue. 



INSTRUCTION^'MiilL 

in Architecture. 

Architectural Brawim?. 

Plumbing, Heating and Ventilation, 

Br dge liinginGGring, 

Railroad iCQ^tne&rEtig, 

Surveying and Mapping, 

Mechanics, 

Mechanical Drawing, 

Mining, 

Englisn Branches, and 

ELECTRICITY 

Diplomas awarded. To begin stude 



Diplomas 1 
know how to read and write. 



gin students needonly 
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Patent Foot Power Machinery, 

Complete Outfits. . 

Wood or Metal worker without steam 

Sower can successfully compete with 
le large shops, br using our New 
LAKOlt SAVlfVQ iMcicfcinery. 
latest and most improved for practical 
, Shop Use, also for Industrial Schools. 
I Home Training, etc. Catalogue ^ee. 
] Seneca Falls Mfg. Co. 

^ 695 Water Street, Seneca ¥Bla N. Y.' 




of information stating the subject you think of studying 
I to The i;orreEt|»ondeuce !^cllool of Mechanics 
and industrial a^clences* i*scranton« Pa. 

4000STUDEWrSL 

ICE -HOUSE AND COLD ROOM.— BY 

R. O. Hatfield. With directions for construction. Four 
engravings. Contained in SriENTiFic Ambkican Sup- 
PLXMBNT, No. ;>jl. Price 10 cents. To be bad at tbts 
office and from all new dealers. 



I ATUCfi BhuperB, Planers Drills, Macbine 8bop 
LH I nCV^ OutfltH.li'oDtLat&es, Tools and Supplies. 
Catalogue Free. SEBASTIAN LATStE CO., 

120 Culvert St., Cincinnati, O. 
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£)pe:cialties & novelties-patented 
[artrcles-smallor fine machinery. 

SE"''oR',o<'"^.,n OTTO KONIGSLOW 
-fcM*^ — -49 MICHIGAN ST. CL£VELAND,0. 
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Toy bank, D. R. Reynolds 519,B»B 

Trace cutting and trimming macbine, oodse & 

RIcbardB 619,5ra 

IVaDBplantln^ liiac;biu«, StevensA Swart 519,460 

Transportable elevator for goods. Dart & Parker. 519,447 

Trap. See Grease taap. Target trap. 

Trocar and embalming needle, combined, L.O. 

Kregel 619,635 

Trolley tracks, switcb for overbead, C. Q. 

•Scbmidt 619,sril 

Trolley wire crossing, E. H. Allen 619,619 

Trolley wire, banger, Crounse & Rutledge 519,416 

Trolley wire banger, C.F.Strasbnrg .' i'it9,e21 

Trunk, B.Dickenson f.lS.WJ , 

lYunk attacbment, C. W. Clifton 619,55s ' 

IVunk strap fastener, Mundry. A Pomtler. 619,505 

fibular metallic post, W. & C. Andrew 519,SI1 

Typewriting macbine, W . Clark 619,330 

Typewriting macbine, O . L . Rawdon 519,^^10 

Typograpbicmacblne,B. Werner SllJAU! 

Typograpbic macbine and attacbment, B. Wer- 
ner 519.S1T 

Urlual, ventilated, P. P. Smitb .Ba.SSS 

Valve, alrandgas meter. J. Sbearman 519,481 

Valve fora ir hraies, triple, H. M. Ixjfton 619,fl!r9 

Valve, hydraulic, K.8.Mattiews .519,638, 519,639 

Valve rod, slide, J, H. Sbepbeard 519,4.'iH 

Valve, throttle. B. Clark B19,fiB5 

Vehicle wheel, H.N.Parker M9,SBa 

Vehicles, elastic storm apron for, W. M. Blancb- 

ard 519,664 

Vending machine, F.G. Dleterioh ,. 519,448 

vending macbine, coin-contcrfled, A. Keith 

e(«i 519,885 

Voting machine, W. M. Cutter ^ 519,494 

Waiion, damping, J. A. Elee 519,455 

Washer. See Gold washer. 

Water oolumn. safety, H. Bngel 519.383 

Water beater, RHS, S. Stewart 619,357 

Water wheel governor, electrical, B. P. Wetmore 619,597 
welding macD me. electric, L«mp& Anderson.... 519,;^ 

Well casing rig, oil, C. G Stover .UB.Blit 

Well drilling apparatus, S. A. Horton 619,406 ^ 

Well orclst«ni cleaner, J. Miller, 8r 519,431 

Wheel See Vehicle wheal. 

Wlndlne engine, Reynolds & Eetcbum...... 519,619 : 

Wind nut 1, J, Wallace 319,363 : 

Window frwiieand sash, Knight AHarrlngton... 519.333 : 

Window screen, A. Thomas 519,415 i 

Wire lutrhing macbine, I. A. Kilmer 519,633 

WirestratcmngmaobiiietW. A.I<ambert 519.456 . 

Wool washing machine, W. & A. W. Blackbnni. . 619,0% j 



iPHYSIOLOOICAL AND PATHOLO- 

' glcal Influence of Vegetables upon Man.— Bv Mark !• 
Knapp. A paper of »rreat Interest to vcKetHrians, giving 
the practical results of a vegetable diet., with a table 
showinu the constituents ofi different food products, 
animal and veuetable. Contained in Scikntipic Amer- 
ican Supplement, no. 948. Price 10 cents. To be 
~ " ' airi ■ ■ 



bad at this office and from allnew dealers. 




UO X OUR wW N Circularsiz'e S 
OdiUTIUB Sh)")) ^^' '<^Pe''> S44 
Jr nlN I INDi AII easy, printed rules. 
AFoneT maker and saver. Stamp for 
catalfiguc, presses, type, paper, etc., to 
fitctory- 
Kr:i,SEY i CO., UEBIDEN, CONN. 



IF YOU HAVE ANY SMALL ARTICLES 

I ill UrasS or Iron that you want manufactured 
in quantities, write to TiiE Jones I5e.os. Elec- 
TKic Go., 28-3o~3'j West Court St., Citi'ti, O. 



.WEUPCeimY]; 



Largest 
Wor^E on 
. , Earth. 

AH klitdis uf Well Twli A fortune for 

Jril]erBorin(f >Vf]la or I^ospeL^tiit^ 

1 Adiunenline. Can tkke a core- A 

wonciirrfuJ (lincovery ot yift.inf; 

TrvaLt^rli.yaJr, iJconoTnicaliWi'"- 

fiti^D Arbc^an puinpintf oul- 

fltft J4S papro ^JPL^clu- 

pf?dial£5ccntfl. 

AVHOR\, ILL., CTinCACJO, 

ARTESIAN WELLS— BY PROF. E. 

O. Smith. A paper on arteeian wells as a source of 
water Biu) piy. Essential geological conditions of arte- 
sian weuB. Some cbemlcal features of a teelan well 
supply. Contained in Scientific American Scf- 
PLKMENT. No. 94. f. Price 10 cents. To be had at this 
office and from all newsdealers. 




ALUMINUM SOLDERED 

with AliSlTE 8UI<DEK and PliATED with 

either Gold, Silver, or Nickel by the 

ALSITE PROCESS 

Full particulars o n application. 

Alsite Aluminum Co., 106 Liberty St., N. Y. City 



BARN ES' 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has thtse Qreat Advantages: 

'Hie apeed can be instantly chmieedfroiD to 1800 
witboat stopping or dbiftuis belts, Powerapiflied 
canbeBTttdoAted to drive* with op&l safety, the 
tmallest or largest drills Titbin ito i&n^e— a woo- 
derful economy in Cime and erent BavuiK in dnQ 
hn>»i»^i. Send forcataloKoe. 

W. F. & JNO. BARNES CO., 
1999 Ruby St., - Bockf ord. 111. 




KLKHTEIO MOTOR. HllMPLK HOW TO 
mJUtc- I^yO W. Hotiklnfi.— D^^HCriptlonnf atstial] fjlt^etro 
n]Citt]r dfiviH&l and (lonsirurtsf^ vfitu a vlfwro flBKiHtinff 
flrinH.ti^ura to mafey b. motor WD\ch mitzht tiR drlvyn witn 
udTADra^R by a tiurrfint dfirivRd frum a battin'y, and 
whlcti wouJd biive SLTtsclent p[>wer to operate a foot 
lathe or any mftt:bin*» rer^ulrin^ not over one man rkower. 
with U t^^uren Contained in t^ciKNTirif AiiEitTrAi' 
SrpPLK.wK.ST. \o. -fjl 1 . iTicR 10 CRntH. T(i b« had at 
tbln otflce and friica all newadealerSr 



DESIGNS. 

Banner homer. T. Ounsel »>m^ 

Dl h, cover. W. Bloore 23,251 

Glass vessels, ornamentation of, B. Davlea. 

^562 to 23,254 

Hasp for garmenii fastener ,H.Eerzisood 23,256 

HiDKe, strap, W.H.Hart 23.257 

Hook for Rarment fasteners, H.EerDKOod 23,2GS 

Picture frame, R.IGolde 23,249 

Vasea, etc., support for, A. Wanni«r,Jr ^.... 23,2t0 



Oil Well Supply Co. 

91 & 92 WATER STREET, 

PITTSBURG, PA. 

Manufacturer of everytbinK needed for 

ARTESIAN WELLS 

for either Gas Oil, Water, or Mineral Tests 

Boilers, EDgineB, PiPe, CorOase, 

Drilling Tools, etc. JUustrated 

catalogue, price HstSyand du- 

count sheets on reduest. 





34,68T 
24.66S 
24,0(37 
24,660 



TRADE MARKS. 

Agricultural machines and their parts, Blchard- 

son Manufacturing CompaDy 

AnesthoanodyneB, Gary & Christopher 

Bacon, Anglo- American Provision Company 

Beef juice, J. Wyeth & Brother 

Beer, lager, W.A.Weber. 

Capsules, pills, and medicated jujubes, Warr ck 

Brothers 

Chal s, reclining, Allen &. Brother 

Chamois skin. Imitation, American Fiber Chamois 

Company 

Cigars and cicare ttes, 2C. Gulraud ,. . . 

Cleaaing and poUBOine preparations, metal sutd 

gJafl8.8. T.Cobb, J r 

Cutlery j_pocket, Soothlopton Cutterr Company 

Cycles, Telegram cycle Manuf actunzig Company.. 

Denims, blue, Massachusetts Cotton Mills 

Gum, chewing, ClevelandGum Company 

Hams, Anglo-American Provision Company, 

3i669to 
Hams and sausages, Anglo-American Provision 

Company 

Leather goodsi J. b. Brooks & Company 

Lmiment. A. W. Wallace 

I^ye, povdori^ti, (J. T. Lewli... 31.68], 

JVIatisheti, L. Rosenstein 

Milk, cream, butter, and chee^cL A. F. Bieser 

Oil and prepu^tions theFeof*coallTer,T.A.81ocQm 

Company. .- 

Oils and greases, lUuminatlng and lubricating, 

QfU-fcHon & Dallas 

Ointment. T. Gulnean 

Periodicals, printed. Sporting Life Publishing 

Company 

Pistols, rifles, and E^ptirtliig guns, Colt's Patent 

rire Arma Manufacturtnu Company 

iLngiRtnrfl and Eifirvlng mauhinL^n for Stationary, 

time, sales, and cash. Globe Register Company 

Remedies, certain named. Dr. Chase Company 

Rubber, all articles of hard and soft, Mechanical 

Rubber Co mpany 24,658. 

Salves, ointm entA, liniments, and powders, G. Fos- 
ter 

Sauerkraut, C. 8. &M. Vandeursen 

Silk piece goods. Bevel Pere et FUa 

Soap, laundry. Globe Chemical Company 

Spices and baking powder, Woolson Spice Com- 

Starcb for laundry' use,' ' lump, NatlbnaV ' Starch 

ManufacturiDg Company 

Starch, laundry. National Starch Manufacturing 

Company 

Tobacco, Iftaf, L. Iioeb & Company 

Tonic, nerve, E. L. Eastman 

Tools, machinists', Collins Company 

Whisky. C. H Arnold 24,861 

Whisky, M. Klein - 24,^ 

Whisky and whisky compounds, J. A. Fairbanks.. 24,663 
Yeast, D.M. Fuhnnan 24,676 

,\ priiitei) copv of the HrhRc:1fi4?^tion and drawing of 
any patent in the forricoingliHt.orany patent in print 
issued since 1863, will by furniBtied from this offlce for 
25 oents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

(Jimnilinii imrents may now be obtained by the In- 
ventors for an^ of the Inventions named in the fore- 
fulng list, provided they are simple,at acost of £40 each. 
f complicated the co t will be a little more. For full 
iDBtructiona address Mann \ (\j.,^l Rroadway. New 
tv^k* Other fOireSKQ pv«ijLB m&y vleu be obtained. 



24.688 

24,685 
24,693 

24,663 

24.696 

24,698 



BUY 
TELEPHONES 

That lire cood— not *^ cheap things." The dlller- 
ence in cost is little. We guarantee oar apparatus and 
guaraiitf^e our customers against loss byVatent suits. 
Out guarantee and instruments are llOTH GOOTi. 

WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, CHiOAao. 
Largest ManvfititurerH of Telepfiones in the United States. 

OTTO" 

GASiHIDeASOlISS 
ENGINES. 

}jtolOOh.p. Can 
beuaed in cities or 
in countryindepen- 
dent of gas work 
gas machine • 
Boiler, 
Mo Danffer, 

Mo Ensineer. 
PHT T.ATITrr.P BTft, 





MECHANICS 

CsTi have Clean WhHe Hands; 
BY USING HEBE SOAP. 

KcrnoTCtt I>lrE and (irciK, eScctiiJlUj 

KTjd quEclcJj Iie&!a mcne a^las. CJi- 
BQTpuaed for Ti^ilel Tic- Bond IS 
ceota tnr fell eIes ?K^e 4y niBiU. 

HEBE SOAP CO- 

m Turner fild;-, Bt. I^unll, VJ>- 




Parsons Horological Institute. 

earn the Watch Trade 

Engraving and Jewelry Work. 

PARSONS, IDE & CO, ^- Otrcular free. 

302 Bradley Ave., PEORIA, ILL. 



Jearr 



RIFE'S AUTOMATIC 
HYDRAULIC ENGINE OR RAM 

SUPPLYING WATER VOS. 

Irrigation, Small Towns, Railroad Tanks, 

FactorleB, 8t«am MtllB, Dairies, Country 

Residences, Stock Tards, etc. A-uiimiatic, 

Elficienty Burable, ttvid 

Inexpensive. Send for 

fully illus. catalogue. 

LiT Seeiliustrated notice 

in Set. Am., p. 6. July 6, '90. 

Rlfe*s HydraHllc Eiielne 

MfK. Co., ]£osiioke, Va* 




30^000 SOI.D. 

OTTO &A8 EN&INE WOBES. 



METHODS OF TESTING FATS AND 

Oils.— Description of tbe analytical metbods employed 
in France for recognizing tbe purity of tbe fatty bodies. 
A paper by Dr. Brnest Mallliau. Directorof tbe Govern- 
ment Testing Laboratory at Marseilles, France. Con- 
tained in Scientific Ambkican Supplement. Nob. 
949, 930 and 95 1. Price 10 cents eacb. To be bad 
at tbis otfice and from all newsdealers. 



DISPOSAL OF THE GARBAGE AND I 



Waste of Cities.— By W. F. Morse. A statement of wbat, 
during tbe la6t two years, bas tieen added to our know- 
ledge on tbe subject of tbe disposal of city garbage and 
refuse; witb special reference to tbe disposal by fire of 
tbe organic waste and garbage of tbe Cbicago Fair. 
Contained in Scientific Amkkican Sdpplkment, No. 
938. Price 10 cents. To be bad at tbis ofiice and from 
all newsdealers. 



.668. 24,669 



34,692 

24,err 

24,664 
24,680 

24,675 



24,678 

24,679 
24,665 
24,690 



iyi 9P.ARS@@^ 

ELECTRICAL SUPPLIES 

at low prices. Send for price list. SODTHERN ENCH. 
NBEBINO Ca , Manurg Electricians. LouisTl lie, Ey. 

CONSULTATION TW VT^WTOH S 
AND ADVICE TO ■■■•" V ii« A V»Xl.O. 

H]ip*Trimtjutii[ work of every fl&ncripLiou. Automatic 

uiauhiuBiy designed and built, esf" soTirt for circular. 

MAT.TBY MFG. CO., BrooSlyn, N. T. 




POLAEi i:LErTltic. 



The McCONNELl 

Bra Priif Filters 

REMOVE MICROBES 

— AND— 

All Kinds of Disease Germs* 

Is a IXlter and Cooler Combinvd, 
Tbe ice as it melts is filtered. 

No otlier Rravity filter does tbla. 

Tie fflcConnell Filler Co. 

BUFFAI^O, K. T« 



BREAD MAKING. — AN ESSAY BY 



W. T. Callard. read at tbe aDnual ezamination in bread 
making, held bT tbe National Association of British 
Master Bakers and Confectioners. A paper of value to 
bakers as well as to bousekeepers. Coniained in Scibn- 
TiPic American Sdpplemknt, No. 949* Price 10 
cents. To be bad at tbis offlceand from all newsdealers. 



Pepfeet Newspaper File 

Tbe Kocb Patent File, for preservinK Newspapers, Mag- 
aziues, and Fam^Iets. h^ be^i re'ct^tly improved and 
price reduced. Subaeribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
supplied for tbe low price of I1.S0 by mall, or 91.25 at tbe 
omce of thiB Paper. H^vt board sides; inscription 
"SCIENTIFIC AMERICAN" in gilt. Necesaary for 
every one wbo wishes to preserve tbe paper. Address 
JHUNN de C0.9 fobli bersSciSNTUic ahkrica]« 




Fine Expeninantal Machine Work. 

D'Amour ^ liittledale, 204 E. 43d St.. |few York. 



EAT BICYCLES 






without Cfaiirae, 

.A.W.GUMP 

Bayton, 0. 
/willaetidyona 
^__ __ llatofnotraijd 

HPcnncI-liRiid TttcyclcSj filiowIiiK asavln^ of 
lroiiifao.{H>tof50.00, or tor 10 cents t^it-y win 
FHfnd you a Caml)/ Bicycfs Ti-ansparency, good ' 
ttj eat but hotter to han^ In your wludow* 



Fertilizers "ejjngroma&le, 

Uuletse tliey ucjnt.ain suflitjUrat i^itAoii. 

Coortplete f e]rtlliz*srfi shouia contaiu at least 6 per ^cnt. 
of l^otuflh, 

i'^^jrtlllzfini for Potato*3p, Tobftfitso, FruitR and VeteLa- 
blen ubould utmtuln from 10 to 15 p*sr cent, tif l^otash. 
Toobtftfn best reRultfl use fertil!zerii con taint n^ linou^rli 
I^rtaah or apply PotuHh pfllts, sucb as Muriate of Ptjt- 
a.ah, HuJpbatenf l^otatsh and KtiSnit. JnatruLTiivc pauiph- 
leLa aud itifortiiatlOTi free. AdarcsHii, 
d^ermuD Kh.1i Works, Bennett BLcl^., ?f, V« City. 



MATCH * MACHINEEY. 

T*atest liuuroved* Complete plants fumltih^. JOSl T. 
IJONJTKLLT, lifJi BnttonwoQd Street, Plilladolphia^ Pa, ' 



Model & Experimental Work, ^e^^!' 

Advice and ideas not c^harjzed for. Send for particul^xs 
1;}ARDAIU Sc SON, ^ John Street, New 70BK. 

BAS AND GASOLINE ENGINES. 

2 TO 100 H. P. 

NotHjlcRfl, Simple, Kconoiulcal, 

l>urable. 
Cruaraiiteed T^owtsKt 
Gttfa f /On6uinpti^>D. 
J7 ft. t(i atrf.ual h. p 
17 ft. at tl.25 M =■ 3e, 
1 h. p. =-Kj-ie-c. p. 

Inc. llulitR. 
l^.p.-l'Snoiic.p.; 

Are]l*fhtjj. I 
AveriifZQ tsost per! 
^. p. nn fiBAt itnr\ 
ficnt per hour. Avnra^fe 006t per h. p. on W Guflolme, 
ouc-half ptni. per hour, fc^ii fiallonii t^aflol^ne^ M ft. (iaSr 
tiaiiOliinj uHcd direct without (^arhuret.nr. Actual brake 
h.p,^uarantef;d. Worksonauygas. iTyr electric Uj^htiug 
it iR UA af^ciiTately povpmod asany stt^nn engine at name 
gpeed. Boid o^' TiiiAid and under abnolut^ guarantee. 
A^ptahle tfj all power pu^pOHos, ^ST" ilendfor circiiJar, 

WHITE A. IHIDDLETON CAS ENQIttE CO., 
T23U>735¥i. Pratt Street, Baltimore, Md. 





^W K8TABI.1^HEI» 1845* 

The Most Popular Scientific Paper in the World 

Only S3.00 a Year. IncliiiliiiK Postave. 
Weelciy— 5^ Niiinbei-s n Year. 

This widely circiilatei) and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pajres of useful information and a large number of 
original engravlnca of new inventions and di coveries, 
epresentincr Bo^neering Works. Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Arch.'- 
tecture, Agr culture. Horticulture, Natural Hi tory, 
etc. Complete li t of patent each week. 

Tei'tiiB of 9iiib8criiiiioii.-^ne 6opy of the Scten- 
Tijrit* AMERICAN will be sent for one vear—SZ numbers- 
postage prepaid to any subscriber in the United States. 
Canada, orMexico, on receiptof three ilollni's by the 
publishers; six months, S1.50: three months, $1.00. 

Clubs.— 8pedal rates for several names, and to Post 
Bdafiters. Write for particulars. 

The safest way to remit is oy Po tal Order, Draft, or 
Kxpree Money Order. Money carefully placed inside 
of envelopes, securely sealed, and coiTectly addressed, 
seldom goes astray, but is at the sender^s risk. Address 
aD letter andmake aD orders, drafts, etc., payable to 
MUNN de COh 361 Ki-oadway. New Voik. 



THE 

3(itn\ifk ^mtvi(u ^upiJlmfnt 

This is a separate and distinct publication from The 
SOIENTiFicAMERiCAN,but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
ScTENTiFic American Supplement is publisbedweek- 
ly, and includes a very wide range of contents. It pre- 
sents the moat recent papers by eminent writers in all 
the principal departments of Science and the Csefal 
Arts, embracing Biology, Geology. Mineralogy, Natural 
History, Geography, Arcbteology, Astronomy Chemi • 
try. Electricity. Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 

arine Engineering, Photography, Technology, :uanu- 
factuilzig indusWes, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fi-esh and valuable information 
obtainable in no other publication. 

TAe Tnost important En^inf^ring Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Shpflesient. - 

Price for the Supplement for the United States, 
Cacada, and Mexico, 15.00 a year; or one copy of the 
Scientific Am euican and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cent . Address andremltbypostal order, 
expres money order, or check. 

MUNN & CO.. 361 Broadway, New York* 



IJmldmg %&xtxon. 

Th4 SciBNTiFic American Architects* and 
Bdildbrs' Edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Thirty-two large Quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with eleoant viaies in colors^ and with 
other fine engravings! Illustrating the most interesting 
^comples of modem architectural couatruotion luid 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private re i- 
denoes, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together w th Plan , 
Descriptions, Locations, Estimated Cost. etc. 

The elegance and cheapness of thi magnificent work 
have won for it the Lm-gest Circnlation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2:^ a year. Remit to 

JHUNN «&: CO.* Publisbers, 

361 Broadway* Mew York« 
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Scientific %mttum. 
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Fownded bv Math&w Carev* lT&a> 
HENRY CAREY~BAIRD & CO., 

iNDUSTlilAI. PUBLISBKBS, BOOKSELLEBS & IMPOBTEBS 

SlU Walnut !SI., I'hiladelPbiai I's.. V- S. A. 

(^"Ournewand Revised Catalogue of Practical anrt 
Scientific Boolia, 88 pasea. 8vo, and our other Catalogues 
and Circulars, the whole covering every brancn of Sci- 
ence applied to the Arts, sent free and free of posiaire 
to any one in any part of the world who will furnish bia 
address. 



ARMSTRONG'S ^ PIPE ^THREADING 




CUTJING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. l^"Send/or catalog. 
Arinstroiis Mfg. Co., 

Bi'ids:ePort» Codq. 




66 



THE DEXSMORE 



59 



is pronounced " The World's Greatest Typewriter" by its users because of Its 
Conveniences and the Number of Ends attained, 
Light Key Touch, Ease of Operation and Rapidity, 
Wearing Qualities and the Provision for Good Alignment, 
Compactness, Proportion, Finish and Beauty. 

Recently adopted on competition by the U. 8. War Department. Eighteen 
Iti^t ordered for the use of the Boston Globe. Twenty in use by the Carnegie 
St^^Kl Co. The 1894 Model contains strong new features that are attracting 
much attention. Offices In all the principal cities. Pamphlets Free. 

DENSIVIURE TYPEWKt TER CO., ilOii Broadway, New York. 



MANUFACTURE OP OIL GAS.-BY j FASTER THAN SHORTHAND! 

John Laing, F.I.C. Uescriptionof a system of manufac- 
turing oil gas through a combinntion of three methods 
of decomposing mineral oil. With 1 illustratioa. Con- 
tained in Scientific American suppi-ement. No. 
948. Price 10 cents. To be had at this office and from 
all newsdealers. 



^HE IS DEAD 



To bis own interest, vbo deals in Aiiso and AmmuniiioD. or who ifaoolsa Bifie 
PiKol, or ybot Qim and has noi a eopj of I»EaL H AND BOOK, Na 4. A 
M paK«! of solid iaformttCioD- Juit out. (Mention Scientific Awt^'Cui.) BE 
ALIT£and send for one FEEE to all ooua tries. Head siamvsfH pustoK^ 

IBEAL MhG. CO., Drawer 8#>u, New Itaveii, tt.. U. S. A. 



S cientific gook Catalogue 

RECENTLY PUBIjISHED. 

Our New Catalogue containing overlOO pages, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
MUNN &. CO,» PitWisfi«rs Scientific American, 

361 Broadway, Nevr York. 





VANDUZEN^ITt^PUMP 

THE BEST IN THE WORIB. 
Pumps Any Kind of Liquid, 
Always in Order, never Clogs nor 
freazQS- Every Pamp Qnaranteed. 

-lO SIZES. 

200 to 12000 Gallon! per Hour. 
Co«t $7 <o$75e«ch. Address 

THEYANDUZEN&TIFTCO., 

lUStolUSE. Second St. Cincinitti, 0. 



OIL FUEL FOR BOILERS. — DE- 

scription of the assemblage of the water tube, oil-fired 
boilers, which supplied the motive power for the Chi- 
cago KxpOsltion, and whichwere the greatest in nuin- 
ber and operatintr power ever before collected inoneio- 
cality* With 2 illustrations. Contained in Scientific 
American supplement. No. 937. Price 10 cents. 
To be had at this office and from all newsdealers. 



# BULL'S-EYE 

^^ THE NKW KIM) IIF CAlHtKA, 

Illustrated in Scientific American, March 31st, p. 197 
LIGHT PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

Best and Most Practical Camera in the World regard- 
less of price. Prices, S8 to S15. 
t^" Send jor Description, ivit^h Sanijile of Wmk. 
Boston Camerallf g. G0.1 382 Tremont St., Boston, Kass. 

SBISIJ I ?f f; A T T A ( - H n iKS'P 
FOR VKII1CI.,F.S, in which 
there ia \Ae money. The whole 
territorj or by state rights for 
sale. Send three stamps (6c.) 
for photo and description to 

J. E. HAINKS5, 
Box 70, niedt'oi'd, N. J. 




D'UNGER LONG DISTANCE 
ELECTRIC TELEPHONES 

Sold outright. Protected by patents which 

are jiuaranteed HpjiinHt infringement. Works 

loTir or short distance " 

"K or repairs. Artopi 

tke Twin Wire Telephone Co., of Chicago, 

who have secured a franchise from the city 

and will put in an Exchanre. The D'Unger 

J; Electric Telephone Mfo. Co., StockEi- 

change Bldg^ Chicago. MenUon this paper. 




j satisfactorily 
I quirea no el( 



AutleraOu'ii RbortbaiUtl 
'ryppirritpr jjrinfsau.:n?'(i 

welKht, L-5 Iha. It lb a ]jer- 
fectautjatltiite for ateuo- 
■■ ¥MiiM_mj m ■* BTapbj', and hnfi a rf^ady 

^-"""^^^^n^^^^t^--— ^■■■r>t .of thp InrfTf'Ht PHtatiliah- 
mpnts in th«^ tsnuTitry^ 
Ytiii nan Iptim nt hnmp 
witboiitaiteaober; ciofenowletltre of abortbaciO ueceaaary* 
Doij't TTUHtft yonr tiiuE^ be^in pmi^t-ce KOWaTid vou 
win be rtmilT ffir WORK npxrt. imnnth. G. K. Arrderson^ 
etJii'iOOr, World RijUOiuK, New York City, U. h^, A. 



nri 1 TCI CDUniiCO Reuf^ivt^rA, TranHmlt- 

, .-. .„.. „... ....H^«. -..^-, , *^t■-^. itLtrnynto t^T^ u^ns^ wir^^anti 

I who have secured a franchise from the city i ^^^ tuspphea ftir compls^te eqijipment in Telftpbotte mid 
" . _ ^i^fslt^Kfiph linea. Sfuii for dii:i'.:Hptivf. uric/'. li-it'tt^(iT¥!.f~ 



Developing of Inventions, menta^''^^£ 

a specialty. R^iit fa-cillties and highest references. Me- 
ehaaieal and P31eotrl<Mil Engineering. onstrmction and 
Building of Lltrht Machinesry and Seieutiflc APparat»J8. 

17 Lexington Ave., &% E. t;omer23d St., New York City. 



HOW TO MAKE STATUARY, VASES, 

Chairs, and other objects in Paper.— Description of Mrs. 
Shont'8 process of manufacturing ornamental and use- 
ful objects from ordinary paper. With 4 illustrations* 
Contained in Scientific American Supplement. No. 
947 . Price 10 cents, Vo be had at this office and from 
all newsdealers. 



ROSE POLYTECHNIC INSTITUTE 

TERBE HAUTE, IND.— A COLLEWE OF ESGIHEEBISG. 

Well endowed, well eqalpped. Oourees in MechaBlcal, 
Electrical, Civil EnglBCerlBg and Chemistry." Eiten- 
*tvt) Machine &hoi>!5, Lci^ioratori^^wH Drawin K Eooms. 
LibrEirr. Eiper^Btw ^ow. Addreire H^ T, EwOX, Pre»*t. 



»^^^^^^^^l^a 



Fourteenth Edition of 

Experimental Science 




REVISED AND ENLARGED. 
ISO Faffes and llU Superb Cuts added. 

Just the thing for a present for any man, woman, 
student, teacher, or any one interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curio ta 
optical illusion known aa the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
t>TittCal I^r'^leL^J.ion of Oj'jjiqun Oijj^cjty. new experiments 
in IVoif^uT.irn, Iriilf H'.^^nt G-:aHH^ iiomt; points in Photo- 

r4ij>hy, including Hand Cameras, Cane Cameras, etc.; 

iystonjg of Electrical n^^i,ribut:OTL, Electrical Ore Find- 
er, Electrical Rocker, Electric Chiiinea^ How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, 7^ fine cuts, Bubstantially and beautifully 

bound. Price in cloth, by mail. $4. Half morocco, S5. 

S^~:Seiid for illustrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

3«1 BROADWAY. NEW YORK. 
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The VanNoman Universal Bench Lathe 

j*V_^ ■* — * ^ Lathe, Milliiwc Machine. 




„ -=-■- — Machine, 

Screw Cutter and Universal 
Grinder in one tool. The 
best tool made for all kinds 
of small work. Made by 
Waltbam Watch Tool Co. 
Springfield, Mass. 
t^ Send for Catalogue. 



TECHNICAL SCHOOLS: THEIR PUR- 

pose and Its Accomplishment.— By Prof. R. H. Thurs- 
ton. A paper discussing the importance to the people 
and to the nation of the introduction and perfection 
of techntciil education in the United Stales, and its de- 
velopment as a part of a state and national system. 
Contained in Scientific amehican Supplement, 
Nos. 934 and 93»5. Price 10 cents each. To be 
had at this office and from all newsdealers. 




STEVENS PATENT 
COMBINATION GAUGE. No. 58 

ficrtitcb acid Depth tJautie cOiutjiueti. 
'rhp nut fljunra this na^d hah Ftppth 
tTjingf^ dm Elian hp. napti as r &>i:rfHt!«^ 
or Scratch Gaure. 

Price, per patr S2.00 

Ideal and Leader Spring Dividers and 
Calipers, anfl Fine Machinists' Tools. 
t^~ lUustrated catalogue frte. 
_ BTETEN« ARMS &. TOOL CO., 
P.O.Box 280, Chicopee Falls, Mass. 



EGGS 



Beat and cheapest food known. Warranted 

to double ec« production. Get circulars. 

• Webster & Hannctm, Cazenovia, N. y. 

High grade Only. Warranted. Contract- 
ors desiring a trustworthy Jack Secow. ad- 
dress BUMSKr & COiI>td.,geneca JWte, N. y . 



The Most Usefnl Tool ia any SlloP is the 

RIVETT LATHE 

MADE BT 

FANEUIL WATCH TOOL CO. 

BRIGIirON. 
BOSTON, MASS., IT. S. A. 

Anybody interested, write 

for particulars. 

The Highest -Hoard at tlie WorlaCs OaiunUmm Biaiosition. 




fOPK NS BUILDING DESIGNS. 



SEND 25 CENTS (Postal Note or 
I silver) for new book of 30 Popular 
itPIans from *'Houses and Cottages." 
GHow to build right and economical. 

D. HOPKINS. Archt, Grand Rtpids, Mich. 

DEAFNESS 

and HEAD NOISES relieved by using 
Wilson's Coinin«ii Sense Ear D^Mimti 
New scientific invention, entirely different 
in construction from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given norelief . 
They are safe, comfortable, and invisible; 
have no wire or strii^attachment. \s rite 
for pamphlet. S^" Mention this paper. 

WILSON EAR I>RUM MFG. CO., 
oi^LTEL^ELpHt^in. Louisville, Kt. 




VALUABLE PATENTS FOR SALE. 

New improved Nickel Soap Vaae for Powdered Soap. 
Business successful- Will be generally used. Patented 
In United Stales and five foreign countries. Tools 
already made. Price moderate. Address 

T. P. STOWEL , P. O. Box No. 14. ROCHESTER, N. Y. 




HARNESS J'AI) for smv 

tjaicka auO necL' '*n bortjefl. 
A. aurp t!i:rp. > titianlntf^ 
preventive. GJ^iU. E. ELY 
& CO., aociiEatEK, X. T. 



THE COPYING PAD.-HOW TO MAKE 

and howto use; withan engraving. Practical directions 
how to Prepare the gelatine pad, and also the aniline ink 
by which the copies are made, how to apply the written 
letter to the pad. how to take off contea of the letter. 
Contained in SoitiNTLrjc American Suppl^liiMKNi, No. 
43?S. P ice 10 cent . For sale at this ofBce and by all 
newsdealers in all parts of the country. 




Useful Books! 

Manufacturers, Agriculturists, Chemists, Engineers 
Mechanics Builders, men of leisure and professlona. 
men, of all classes, need good books In the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
diflerent subjects, has recently been publishsd for 
free circulation at the office of this paper. Subjects 
classified with, names of authors. Persons desiring a 
copy have only to ask for it. and It will be mailed to 
them. Address, 
MUNN «fc CO., 361 Broadway, New York. 



DISTANCE. R^OINQ 





SCOP^I, 



N N f CI T V. N 



iNquiR^ CF THETRfkOE FOR OUR GOODS. If NOT IN STOCK.SEIID ' 

TOWARD&DORON Rochester N^..u.s.a. 

WESTMINSTER ABBEY. — AN IK- 

teresting history and description of this ce.tebrated 
edifice. Contained in Scientific American Supple- 
ment, Nos. 948 and 949, PricelOcents each. To be 
had at this office and from all newsdealers. 



EXPERT MODEL MAKING.'^^'%T''' 

J.C.SeyL, Prop. Chifiapt) Model WortB, Chicago, 111. 1T9 
E. Madison St. Write for Catalogue of MoOel fiujjjjlica. 



THE LINK-BELT COMPANIESi 

I PHrLABELFHIA. NEW YORK. CHICAGO- 

OtlelTititoriiOf thO tMjtft tuftctiocslntht uue . 

of J-iwk Heltim^ of Htandaml deiii^'iift. 
E^vnrt IJnk-Ucttint^ ^J^l r^srular jii^rca). 
Sni'otjltet Whctls, J.;o]JO 'TrttnamisaioiiH, 

Fibrt-iiraphitts J^^slf r,i.ubti-. gs^tm^r 

^ia,T:t Jf>ur:';tLl iietniii^^n. 
!>In.('liiiitry for (slfiViLi.i'i:^ aiitl j 

oonveyiafi any itiat^srjjil." 








o 



MEsaiiSr Mltnn & Ctj* fiolJultorH 

of I'ateuta, have haiCl nearly fifty 
yeara'cOcitlciuOi;!! eijjer-ecice. Axlt 
One ujay Quickly ftflcertaiu, freO» 
whether a" invention i.irotiatily is 
riAteutatileby ^vritiTi^to Mtinn A Co, 
Commiinitsat.ionH atrlctly nonHdyii- 
tial. A han[i|L.*of>k of patcftta unci 
how to obtain them sent, free- 

PATENTS 

t.jiiteii t.broTiffb Miinn & Co- rctscive 
ap^^fiinl noticu in tbe Sc\i\-n.titii\ Amer- 
ir.an. TbltJ apleiitiid wul^kly paiicr^ 
elcgantb- illiiat.ratcd, hatj the largest 
circujat.inn of a,ny scicntiflt: wort* 
ffla. yuar. h^pctsimeT] t>]piefl free. 
Atitiress ML'XX A CO, 



o 



o 



Xcvf York, l-pfil Hr^jadivajF 



FIREPROOF FLOORING.— DESCRIP- 

lion of the various systems of fireproof flooring em- 
ployed in Europe and the United States. With 73 illus- 
trations. Contained in Scientific American Supple- 
ment, No. 947. Price 10 cents. To be had at this 
office and Iruiu all newsdealers. 



The Improved Monitor Incubstor. 

— ^ — , Hmniredn of teatimontalB oia to 

MEDALS and DIPLOMA AWARDED 

AT THE WORLD'S FAIB. 

LarKe booK with (aita for utamn, 

BUT THE IlEHT. 

. WULUMS. «1 flACt ST., IRISTOL, CONIL 



I M B IHHtmi l 
9 A. F. WULL 




WIZARDS MftSIG PURS E. 25c. 



Thfi muht bewi^ifjrlTig Sllu&ir>rL fiifieoverft^ in 
I Lhiv century] A vcrjfltryrifj purnw <jf titt* lineKt 
ffXn^tn-.il tliJ, HtfHjTl^Jj MAwtnl ii[]tl tn;fti]tiTLiiSyi]n3' 
tjrmldflnfid. It li*H>)afflH.^<3 wU (sipcrLn in JJiistBl*' 
ilauL. We iiiitiiB liJieral tflTicaa Ui A^^J^te, iirt;d 
^11 send a 5(ff.. t'.2.^ll^^\.^} WLL^ UdiirAt ^n y^^&Jud f:TL vii ^^h^ tj p:jat 
trfiKL wLtb OertaloiFut rj]' -a 50 uaetnl ftrtidit's for 2ttr.. : ,t f(jrtmc, 

WOG^ NOVILTT CDHCIRN 4eG0RTUKn£T, REWIDKt. 



n I rnu I lonia w<! Th(;rap(iuti(^,«xf up. 

ileal, $3.50. Dr. Anderson, Masonic Tem.. S. A.6, d 



yerv prac- 



Study Electricity at Home 

b y our correspondence method. Thorough instruction 
with Free Apparatus. Terms mod^ate. Cat. free. 
Scientific Machinist, Clevel'd, O, 

lA New and Valuable Book. 



THE SIMPLEX 




ALLOYS.— A SERIES OF LECTURES 

devoted to a consideration of the investigations to 
which alloys have been subjected during the last flv© 
years. The light that has been thrown on the particular 
grouping of associated metals. The new alloys that have 
been discovered, and that possess great scientific in- 
terest as well as industrial value. Description of the 
various appliances (many of them new) used in the in- 
vestifcittion of alloys and the method of using them. 
Eflects of molecularmovementinsolid metal and alloys. 
Blfea ()f pressure on the molecular change in fusible 
metal. The prolaund change prodncedtn the properties 
of metals by alloying them. With 21 illustrations. Can- 
tained in Scientific American Supplement, Nos. 
941, 94'^, 943. 944, 943,946. 949 and 948. 
Price 10 cents each. To be had at this ofBce and from 
all newsdealers. 



DEAF 



TYPE WRITER 

to do as Koo^ worfc 
ap ttiiy bi>^h priced 
iiuatbirn^. y.pf^cial- 
ily atlnvtci:! for ust^ 
'in privat.e corrti- 
fapoufHtTiije. iini'-^i 
by iriai) [>rt!jr;'3r^^Ba . 
preriftlfl onrfHjfsipt '■ 

^h':]:ii1 <:aE\i, .x^T:.. txira 

E.liitli &t,,;Nfivi-YorlE 



YOLNEY W, MASON & CO. 

FKICTIOH PDLLEYS, CLDTCHES, and ELEVATORS 



PROVIDENCE, R* I- 



BUY DIRECT AMD SAVE DEALER'S 

, .. Lhuy fiv.T Oxf Orti Rttia Rlcytue , a u it - 
Jfthl<? frtrPLttJur Ht'K, madf^ af Iwsr. tmji- 

^ 't^riul, str^jrjfj, ai;tjatjm:ial, accurnvtly 

acijusttiil aiirl ii,jjly ■wurnATauL Writp tn-tiT.7 for our 
lar^T^ uomplote cutalonii'^ iji'bifiyfilps, parfa. rf^paiis, or.i:.. 

fl!JEJ ^fatiaBh ikv^nu*^^ - CSICAQO, ILL. 




NESS & HEAD NOISES CURED I 

by INVISIBLE Tnbclsr OuaMtus . Have helped; 
more to g»o3ljr»Ding than all ether devicea I 
combiied. WbiBMrH n Cnild- He 



more to e»o3lJCAO^"S than all ether devicea 
3iied. WbiBMra n CHlld - Help ears as glfieBee help ] 
F. IIlacoxtBl?, MtS-S-B'way, N.Y, Bookof pxeSSi FREE ' 




HAND BONE, SHELL AND 
CORN HILLSfliri'ooiumeii.: 

CirctilaraciOieatiTnonlalsIiVfieK 



BATES JtOCK & ORE BREAKER 

C?.p3cit J a p 1 200 to 08 per hotir. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Brease s combined. 

Builders of High Grade Mining 
Machinery. King-Darragh Con- 
centrator. Connersville Blowers, 
send for Catalogues. 
GATES IRON WORKS, 
HU rs». (Million al*r..diicn&o 
136 C, Liberty St. N.y, 23/a I'ranWlnSt. Boston. Macs. 




VANILLA.— BY CHARLES E. HIRES. 

A very interesting iiccount of a trip made by the author 
through the vanilla district of Mexico, with a descrip- 
tion of the method of cultivating the vanilla plant and 
of curing its pods for commerce, (^ontwined in Scien- 
tific; American Supplement. No. 946. Price 10 
cents. To be had at this office and from all newsdealers. 





FUIiTON FOUNDRY AND MACHINE WORKS 

21 FURMAN STREET (near Fulton Ferry). BROOKLYN, N. Y. 
- - FiWK MACHINERY IRON CASTINGS - - 
Tool and Pattern Makius, IJeneral Machinists, Hie, Cress* and Lut^^T^hauffctLble Work* Plain 
' " talJaPanniDK. l^ewinK Machine Needles (B N W llraud). 



and Ornamen 
Telephooe, Brooklyn 1133. 



B. B. WIIiLCOX. 



13,500 Keceipts. 70S Pages, Price $5. 

Bound in Sheep, S6. Baif-Mwrocco^ S6.5U. 

Thissplendid work contains a careful compilation of 
the most useful Receipts and RepBes given in the Notes 
and Quflries of correspondents as published In'the ^ci- 
^TiTinc Ainei'icai) durinetbepaatfifty years; together 
with many valuable and important additions. 

Over T^velve IHivusaiid selected Receipts are 
here collected; nearly every hranch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all isaLifl of the world ; the information gi^en 
being of the hifjhnftt value, arranged and condensed in 
concisef orm convenient for ready use. 

Almost every inquiry thatcan be thought of. relating 
to formulse used in the various manufacturing Indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that Is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most eicellent 
suggestions. 

tW~ Send for De&ci-ivtive Circular. 

MUNN i CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway} New York* 
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SItmixtU ^mttitntL 
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"^ix* cr iie emcnis. 



ORDINARY RATES. 



Iimldc Fasre* each Insertion* 
BiLRk Pas«, each insertion. 



75^ceiits a line 
- Si. 00 aline 



For some classes of Advertisements, Special and 
Wi^nr rates are TtouireA. 
The atove are cbarges per agate line— about eight 
word8 per line. This notice shows the width of the line, 
and is set in agate type. ElDgravings may head adver- : 
tisetnents at the same rate per agate line, by measure* 
ment, as tlie letter press. Advertiseinents must be : 
received at Publication Office as early as Tfanrsday 
morning to appear in the following week's issue. 



Victors Lead. 



NEW WATER MOTOR, $n 

BOLCIANO'S LITTLE GIANT, No. I. ^^V 

W.1, mn your Sewlng Machine, Fans and other Light iMachinery. 

SALiNE'TiLi:,!!, COL. Ca, O., Jan. 22, 18W, 

THE BOLOIANO MfO. Co. 

Dear Sirs:— The No. IMotor I got from you has more 





CURIUCfi BOIIiERSifc MACHINE TOOLS. 

C H a I n b Of^ Complete outfits fum iahed . SiMi d / rnrr- 
cw and OataU)gtie"B." W. P. DAVIS, RooheBter. N. Y. 



Al IIMIUIIII goods made In qosntlt; at low.prloe. 
HLUIfllrlUIII HVH. Franklin M%. Co.; S;r8eQse,N.Y 



Rfin VBINDINC. All classes of work. Macaitnes a 
BUUli specialty. H ADDON 4 C 0.. 133 Center at., N. T. 



uofrertbau lin^tlElUK 1 have ever seen for its size. Have 
bcon running a mechanical window display with it fornea 
y two montos steady, and is just as good as the day we pi 
tin. Yours respectfully, BQWIN A. BCNN. 



The finest in the world. 

Have the most up-to^ 
date improvements and 
conveniences. 

Nothing by halves. 

Get our '94 catalog tell' 
ing all about Victor SU" 
periority. 



OVERMAN WHEEL CO. 

aOSTON. PHILADELPHIA. OETKOIT. 

NEW YORK. CHICAGO. DENVER. 

SAN FRANCISCO. 



COLD FORCED PRODUCT. 

A,"Bi|6rs'DrlTeSmw," 

^^^B^^ Patented May ID, Julyl9,18Sl'; 

^^^H^^ Julyl9,i898. 

^'i^j^H^L It will turn like a screw 

^^^™fek Into wood when driven 

It is ^<NBA^ with a hammer, and 
cheaper than ^^Iw^ will not tneafc the 
afiomimm^crew, ^^^IffW fibers of the 
and, being eoM /org- ^^^^^^^^ ni^. 
at, the entire surface ^^B^^^ 
has a metallic skin. ^^^^^k^ 

For applying steps to Elec- ^^IP% «a. 

trie Light Poles, It has no supe- ^^^k ^m 

rlor. ^^ 

Ef^ Sendfor eampUe to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 



Fans, Ice Ci-eam Freez- 
erH, Ijai:.he8, Scroll Saws 
CJbuTcfa Orsans, etc. 

B8SINQTON, PA., Feb. 24. 189L 

THE BOXOIANO MFO; CO, 

No. lis Water St., Baltimore, Md. 



No. 2, $10 



e,M 

Qentlemen t-^YoxiT No. 1 Motor arrived safely, and 
promptneeBiiifllltngthe order, when 
I opened' the bos: and loobed at th© Motor, I swore 



on. and I only have 13 pounds pressure of water. 



. ^ itloobedtoo 

6 all, but that only proves that appearances are de- 
eeptire sometimes. You can fully imagine my sur- 
pnsei wheni tomedthe wateron to it. Itdrlvesmy 
experimental dynamo too fast with the water hair 
Tt Isonly a wondertomethatit Isnot in everybouse to-day to 



drive light machinery. There is another good point about it, it does not waste water like many water Motora; 
all the water that passes through It Is fully utilized and no lost power. lean fully say that I am satisfied with 



my investment. 



I am yours, 

Un 4 MflTnO ^IR For Fans, PrintinsPressest Grindstones* 
nU. IflU I Un| $13i Coffee Mills, WashlnS Machines. 

NEW HOT AIR S^S 

GAS IRONpO 

Bolariano's Perfection Gas Iron enables yon to do 
yonr ironins without the use of a storet and is in 
eTery vray superior to anything of the kind ever 
offered the pnblic. Gets hot in 5 minutes nnd costs 
5 cents a day to heat. 



8AMUKL W. BCKER. 

All Sizes oJLi^t Faiisforaale, 
VSr tiendjor GirciUars, 



You may send me One Dozen Perfection Oas 
Irons. Sold 700 charcoal irons. Expect to sell 
many more of yours. 

JOHN WANAMAKER, Philadelphia, Pa. 

t^r 8vnd Jot Descr^tive Girculars. 

THE B0L6IAN0 MANUFACTURING CO., 

whoIjESale and retail, 
415 WATER STREET, BALTIMORE« MD. 




BoliOiAAo's Perfection CJAs Ihox, 
l^at^nt a]pp]l&{i for, \^i. 




SCIENTIFIC AafEfii€Ai5 SUPPi*> 

MENT; - Any desired b&cfTaumber of i. lis Sc^JirNTiriC 
Ambbican supplement can be had at ttitH Office ft]r 
10 cents. Also to be had of newsdealers n vM parts ot 
the country. 



DEAFNESS! 

TH£ CARBOPRON£ 

Is abHnlutply the best of anythiuK TRt Inventea^ Ib 
atriclly scientmc, working on the prTi]L:ipiH of fchp tele- 
pboTieaTicl nslci'optione, W?iich reportB the atepH of nfly n 
griMit dlfitaiiee. Thip Jnfttri]nient will overcome aJiy kiud 
of deafnoEis unieHH tht; eEtr ia enttrelj- iloRtroj'ed- lA \\Aht 
and invisible. Price Si. 00* V,n.l\ ora<lcireHH 
GAUBOPHONE CO., 1524 Mawonie Teoiplo, ChlcH^o, HI. 



AGKNTS wanted for Grinders' Suppltea. liib- 
erw Commiasion. The tanite Co., Ktroud&'biirgT Pa. 



MAGNESIA FLEXIBLE CEM] 

THE S£ST a WCgT PUR ftB LE ROCF \m 



PROOFING 




No possible injury 
can result from 
any reasonable 
amount of riding 
on a properly con- 
structed bicycle. 
The theory that 
cycling was harm-, 
f ul has long since 
been exploded> 
and physicians everywhere recommend 
the wheel to.day as affording the best 
means of exercise for men and women. 
Dr. William S. Stewart, Professor Em- 
eritus, Medico Chirurgical Colfege; 
Philadelphia, says : " I regard the use 
of the bicycle as a means of physical 
culture superior to any other means 
in use at the present time." 

POFB MFG. CO., 
Boston, New York, CMcago, Saitfati, 

Catalogue free at our agencies, or 
mailed tor two two.cent8tamps. 



MANUFACTURE OF BICYCLES.— A 

yerycomprebenslve article Kl Ing the details of con- 
struction of every part of these vehicles. With IS en- 
gravtnee. Contained in Scikntipio Ahebican 8dp- 
pi.EMENT. No. 90S. Price 10 cents. To be had at this 
office and from all newsdealers. 



IKJITSWANTEo ro^FiNETOOlSiNHRYSHop 
M^trSSLT C.H.BESLY&CO. 

'miuxMCt. CHICAGO,ILL.U.S.A. 




■re ofian jjaorjy ruliwd by ufllnjj^ a fnlnd- 
Ht^^n^ nut ac^apte<^ to the work, t>nr 
quiu^leH uroduou a LiiXEo vArtf^ty of ^idtti 

■ I;^ 3B»5 lor ■ Bnpdr ^ffs tfiW' fJbtTTRijTiri 
la'^fic'h 'jvill ^vr 'y/it noine informatvinl 
GRAFTON STONE CUMTANY, 
No. 90 River Street, GitA±rrtft\ OiiJO. 




Want men eapatile of eEtmimf ilCC per week. (JSye 
orennpiL A. C. N. & CO., 1321 Manhattan lildp.. Chic 



WANTED— StiUe ami Comiiy Affi?ni« erory where 
for the tifn!'^'!^ m^Jney matf^r frncjwT^. Sella to ui] n^anii- 

fftfiturera. .One-fourth the nTl<^e of itH only eoinpetltor. 
irimtlerH Riven a contraet. and excluaive territory. 
,„ _. _ _ . ^ __ ._ ...^ , (3]>-e ref- 

, Chic:afif{]. 

SYLPH CYCLES fl^sV 

Handsomest, easiest run- 
nin g cyclefl oftheyear, 
HVnft Award WorUVt 
F\Xir.J^MwfA!iiiX&^-. tiiea. 

i|iE>Hn[lt1S0. Cata.free. 
ROUSC. HAZAftO A CO., 

16 8 St. ttorla m. 




The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embra.ce all forms of micro- 
phone transmitters and of 
carbon telephones. 



LOVELL DIAMOND CYCLES 

HIGHEST GRADE. FULLY WARRANTED. 

-^^^"^^fiovi* ov Glvv\%. 
JOHN P. LOVELL ARMS CO. 

Manufacturers, BOSTON, MASS. 

lilght Roadster, Weight '.23 lbs.. Price 811s. Popuiar. Prices. Cataloaue Free, Afienta IVanted. 




IM to 50 11 



Trns. 




Motorofl3'^G«ntury 

Can be used ^■iTiy placf;, to do any 
work^ and by any <JJi^. XoB{>il- 
er! .No Fire! Ko Bteam] jso 
ARlieti! >'o Uauftes] NoEn^jl- 
iieer! A perfetn:ly jiaf e Sltitor 
Tor an plafieimnd ijurposei*. i^oxt. 
of n'^e.jatiun OLbi>-»t una ^ititt aji 
hfmr to each in-dicatcfi horse, -povf- 
tr. For clTC^;larB, ete.. addre^fl 
Chnrter <-an KHsine tJo* 
F.O.Hoxl^. StRrlinff, UL 




THE WONDERFUL 

D'Unger Telephone I 

Highly Important to Telephone Users, 
BEWARE OF INFRINGING. 

The D'Unger Long Distance Telephone (the "Par- 
Away Talker") can now be bad for use in Telephone 
Exchanges on a small annualroyalty, and on iio nrhvr 
tei'mni. It ia constructed i«ni«r numerous patentu, 
especially Patent No. 39IK5 95, Rranteci Oct, 3, 1888, 
which Is not only the flri^t, but t be only iiiidlHputed 
an:] liidiHputiible vnJtd pFLtent frniiit.ed for an-nll 
Al]-CarE»an >ruJtipte-<:antu.ct Mii^knpliOEiic Tel- 
ephone TrantfDiitter. All all-carbon multiple-con- 
tact telephone transmitters built without or under pa- 
tents ffranted since Oct. % 18B8, are infrinveinenta 
QDon Fnteiit No, 390»57;>— a fact to be borne in 
mind byperaonjs contemplating the use of telephones. 

The D'Unger " is the only self -cleaning t f ;I ep h* hn e In 
the world. Itsenda speech one<l) mile or five tLuuFiaiid 
(5,000) miles in a perfectly clear manner, can be ope- 
rated at half the ordinary eipense^ is always in order, 
and has for its Receiver a Patent Compound Magneto, 
mafcine but one mairnetic Held. It baalikewiae Paul 
H. D'Unger's Patent Diaphragm Reeulator, which pre- 
vents the words from running t(»etber. Asawhoielt 
Is complete, cannot be surpasseo, and has no oquaL 
Proiujunced by all unprejudiced electricians to be the 
Peer of Telephones. Address 

D'Unger Long-Distance Telephone Co., 

Palmer Honae, CHICAGO* ILL. 




fc-^^ Do not be Intimidated! This Company will pro- 
t-Tps? ceed legally against all persons or AorporattonB 
who may intimidate in writing any one desiring to use 
tbeD't^OEK TELEPHONE!?. 



A TAILOR-MADE SUIT ,rLr,^.°.*g 

^,_ ^ i'roeli or Sack 

POR ^in no Suit of Strictly 

r\lW%. 9iU.UU All Wool Serge 

(Miual to any local tailor's J18.00 suit for JIO 



KxptresH cfaMrgcM pre^M. OdM« »^uitl . 

(ii*t M ctMU. W» Saw B» p«r amf-^^ayhtg 

lilg lots of material from makers— that ac- 



count* for it. Send for samples of clotb and 
full particulars - free* 
LOUIS VEHON. Tailor. X 103 Adams St., Chicajo. 




The Folding Kodet. a new glass 

plate camera for 4x5 pictures. Can be used with 
films by the addition of a roll holder. Latest 
improvements, finest adjustments, handsome 
finish. 
Price, with double plate holder, - $15.00 

EASTJIAN KODAK CO,, 

Rochester, N. Y. 



J Stndfor 94 i 
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CTEELDALLS 




for MAOHINEBT 
JOURNALS and Br- 
CrCLF^ a specialty. 



I ■ Balls from M" to 3" dl am. I n stock 
^0 Balls of Anv Material or Size made 
to order. A ccuracy of sphere, size 
and unlf( gml ty of strength guar- 
anteed. tW Write for Prices, 

Also manufacturers of Automa- 
tic Screw Machines for Sewing 
Machines. Bicycles, etc. 

Cleveland Machine Screw Co. 

133 Sd ATe., CleTeland, O. 



X^cu^ 



^ii7TRAtJ£X'^flFrK.^\ 



^_ \ 



HEPERA PAPER. 

ft New Printing-Out Ready Sensitized Paper. 

PERMANENT PRINTS, Better Results. Easier Obtained. No Ice, No Hot 
water Treatment, No liead Saltii, No Alum or other hardeners endaugeilnu 
the durability of the imaxe. Extreme simplicity of all operations. PrintedrToiied 
and monnteu in lees time and witb less trouble than any other paper. Does not 
bronze and does not fix out. A Pap^ for all climatta and au seasons. Will afand a hot 
water teat of 10 0° P. andwiu behave}uet as wetl «ft ice coid water. Has none of the defects 
of its rlralii. ^r Write for free sample sheets. &" Ask for prices of owr - 

^r^l^^i^D^den^ Nepera Chemical Co., Nepera Park, 



ASTRONOMY 

Made easy and interesting nlth the help of our new 

Celestial Planisphere and Handbook. 
For descriptive circular, address 

POOLE BROS., Chicago, III. 

TOWERS AND TANKS 

PATENT SECTION Ar 

ALL IRON TOWERS 

of 4 and 12 Columnst for 

Water Works, Cities, Towns and Manu- 
factories. 

PLAIN, ALL WOOD TOWERS. 

ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

]jtftijufacturers of Iron and Steel Tautfl. 

Louisiana Red Cypress Wood 
Tanks a Specialty. 

W. E. CALDWELL CO. 

t±l!) E. main IJii^treet:, 




Murray's Fat- 
© tL t Rotating 
Tana ara invat- 
uabie for Kes- 
taijrujitfi, Ho- 
tBl^i, Meat Mar- 
kets, KalcKins, 
Luncn C Coun- 
ters ^ Groctiries, 
Bakeries, Con- 
fection orio-s, 
and in fact all 
p] aces troubled 
with Ju^at or 
lies.' Thoonly 
>er f ef:t Fan 
ladti tltdt can 
'drivt^n at 
juny Erftftdwlth- 
jOut niaturbiiig 
the belt. 
Prices, from $6 to $35. Send for circular, to 

Ba ckus Water Motor Co., N ewark. N. J 

PRINTIIUC mKs. 

The Scientific Auebican Is printed with CHAB 
ENEU JOHNSON & CO.'S INE, Tentti and Lomoard 
Bta,, Philadelphia, and a Rose St., opp. DuancNew Fork. 
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